





ARCHIVES OF PATHOLOGY 


AND 
LABORATORY MEDICINE 





VoLUME 4 SEPTEMBER, 1927 NuMBER 3 











EARLY INFLAMMATORY . REACTIONS IN TISSUES 
FOLLOWING SIMPLE INJURY * 


WALTER G. CARSCADDEN, M.B., B.Sc. (Med.) 
Fellow in Pathology 
TORONTO 


The clinical picture of inflammation, as taught by Celsus, has been 
gradually transformed into a biologic concept which considers inflam- 
mation as being a part of almost every disease process. It is a defense 
reaction which is more or less uniform throughout the whole animal 
kingdom. The local response to an injury results in an alteration in 
morphology with vascular, cellular and tissue fluid changes, which in 
turn give rise to the clinical signs of swelling, heat, redness, pain and 
loss of function. 

The stimulus that calls forth an inflammatory response may be 
living organisms or any physical or chemical agent that will damage 
tissue cells. The simplest type of injury that can be produced is the 
mechanical disruption of living cells, as, for example, cutting living 
tissue with a sharp knife. 

Alteration in tissue morphology is the earliest indication of the 
onset of an inflammatory reaction. The introduction of the micro- 
scope and histologic methods of study changes the criteria for an 
inflammatory reaction from the simple macroscopic signs to the minute 
changes observed in inflammatory hyperemia and exudation of serum 
and cells. Particular stress has been placed on the migration of leuko- 
cytes from the blood vessels into the fixed tissues of the affected part. 
The vascular changes preceding this migration have been well studied 
in the living tissues under the microscope. In histologic sections, the 
vascular changes are not as apparent, so more reliance has been placed 
on the reaction of the leukocytes. 

Most authors, in their descriptions of the inflammatory reactions, 
describe those that occur several hours after the action of the inciting 
cause, or in a general way indicate that the process is gradually pro- 
gressive without stating specifically when the onset may be recognized. 
This is particularly true in the descriptions of the first appearance of a 
reaction following a simple injury. There the stimulus is believed to be 


* From the Laboratories of Pathology, University of Toronto. 
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so slight that the reaction is slow in starting, and it is never significant. 
In the reactions following other stimuli, such as bacterial infection or 
chemical and physical irritants, the response may be more marked, and 
these have received most attention in the literature. John Hunter * was 
the first to make accurate observations on the earliest appearance of an 
inflammatory reaction. He associated this condition with changes in 
the vessels, and he described a dilatation of the blood vessels occurring 
almost immediately subsequent to the production of an injury. How- 
ever, he thought that these vascular changes preceded the true inflam- 
matory reaction. He also found what he describes as “pus globules” 
at the end of twenty minutes after the production of a simple injury. 
Hunter believed that pus came from the blood, but he failed to realize 
the significance of these pus globules. 

Dutrochet,? in 1842, and Addison,* Gulliver * and Barry,* in 1843, 
were the first to affirm that pus cells and white blood cells were the 
same. This opinion was confirmed by Waller ® in 1846. He used the 
method later employed by Cohnheim ° and described the active passage 
of leukocytes through the vessel wall and their collection in the sur- 
rounding tissue. Previously, in 1841, Williams’ had described the 
margination and collection of the Jeukocytes along the vessel walls. 
Recklinghausen * was one of the first to call attention to the similarity 
of the ameboid movements of the pus cells and the leukocytes. 

Jones,’ in 1850, and Lister,’ in 1858, both described the clumping 
of the leukocytes in the small capillaries; both noted that the 
vascular changes occurred quickly following an injury, but neither 
grasped the importance of Waller’s work. Virchow™ also failed to 
appreciate the significance of the leukocytes, although he mentions the 
opinions of Addison and Zimmermann that they were interchangeable 
with the pus cells. 

It remained for Cohnheim in 1872 to establish fully the role played 
by the leukocytes in inflammation, and to put the earlier work of 


1. Hunter: Treatise on Blood, Inflammation and Gun Shot Wounds, Phila- 
delphia, Hasswell, Barrington and Hasswell, 1792. 

2. Dutrochet, cited by Ziegler (footnote 32). 

3. Addison: Tr. Prov. M. & S. A., London 11:233, 1843. 

4. Cited by Addison (footnote 3). 

5. Waller: Phil. Mag., series III 29:271 and 397, 1846. 

6. Cohnheim: Lectures on General Pathology, transl., London, New Syden- 
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7. Williams, cited by Lister (footnote 10). 

8. Recklinghausen, cited by Councilman: Dennis’ System of Surgery, 
Philadelphia, Lea & Febiger, 1895, vol. 1, p. 145. 

9. Jones: Guy’s Hosp. Rep, series II 7:1, 1850-1851. 
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11. Virchow: Cellular Pathology, transl., New York, R. M. DeWitt, 1858. 
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Addison and Waller on a firm basis. Accordingly, he is usually given 
the whole credit for the basic principles underlying inflammation, 
although he thought the leukocytes were passively forced through 
openings in the capillary walls by pressure from within. This emi- 
gration of the white blood cells, he pointed out, might take place 
quickly, or take one hour or more, but after a period of five or six 
hours the vessels had a definite layer of white blood cells outside them. 

The dilatation of the blood vessels, slowing of the biood stream and 
stasis which Cohnheim described so accurately and which he said may 
take place within from fifteen to twenty minutes in the frog, had been 
previously described by several English authors: Williams, Addison, 
Waller, Jones and Lister. All these experimenters found that in the 
frog these reactions occurred within one hour. 

- Using similar methods of direct microscopic observation of trans- 
parent tissues of various animals, other more recent authors have 
confirmed the observations of the earlier investigators both as to the 
different phases of the reaction and also as to its early appearance 
(Ikeda,’* Ricker and Regendanz,’* Wolf,’* Bloom,'® Wood** and 
others). Indeed, Rich**? has shown that the dilatation of the capil- 
laries following exposure and handling of the mesentery of a cat occurs 
almost immediately, within one and one-half minutes. 

Metchnikoff ** demonstrated the presence of protective phagocytic 
cells in invertebrates, and in tadpoles, at the end of three quarters of 
an hour after an injury, he found an increased number of motile phago- 
cytes in the affected part. 

Durham ** found that in guinea-pigs killed eight minutes after an 
injection of 1 cc. of peptone broth, the capillaries of the mesentery were 
completely blocked with leukocytes, and even at this early stage a few 
had begun to traverse the walls of the small vessels. In animals killed 
from fifteen to thirty minutes after injection, active emigration was 
constant. Sollmann*° quotes Gilchrist’s statement that this occurs 
within fifteen minutes in urticarial wheals. 

The reaction following the introduction of bacteria has been com- 
monly studied in histologic sections or by noting the first increase in 
12. Ikeda: J. Pharmacol. & Exper. Therap. 8:101 and 137, 1916. 

13. Ricker and Regendanz: Virchows Arch. f. path. Anat. 234:1, 1921. 

14. Wolf: J. Exper. Med. 37:511, 1923; 34:375, 1921. 

15. Bloom: Bull. Johns Hopkins Hosp. 33:185, 1922. 

16. Wood, in Delafield and Prudden: Text Book of Pathology, New York, 
William Wood & Company, 1925, p. 97; and in Keen: System of Surgery, 
Philadelphia, W. B. Saunders Company, 1912, vol. 1, p. 348. 

17. Rich: J. Exper. Med. 33:287, 1921. 

18. Metchnikoff: Lectures on Comparative Pathology, transl., London, Regan, 
Paul, French, Triibner & Co., 1893. 

19, Durham: J. Path. 4:368, 1897. 

20. Sollmann: J. Pharmacol. & Exper. Therap. 9:309, 1917. 
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cell content of the fluid of serous sacs. Opie *' noted that when bacteria 
and inanimate particles were injected into the peritoneal cavity they 
passed through the lymph glands, but later, at the end of half an hour, 
their exit was obstructed, and at this time an inflammatory reaction 
had begun at the site of injection and within the lymph gland. Further- 
more, tubercle bacilli injected into a serous cavity were surrounded and 
ingested by polymorphonuclear leukocytes within one hour. Gastrich ** 
found that living bacteria or their toxins caused an inflammatory reac- 
tion within one and one-half hours when injected subcutaneously into 
white mice. Beattie ** noted the first increase in cells of the peritoneal 
fluid of guinea-pigs in from one to two hours after the injection of 
pathogenic organisms. Muir ** noted that the first increase in the cells 
occurred within from two to three hours. Following the introduction of 
a culture of virulent pyogenic organisms into the tissues of a rabbit, 
Adami ** found that four hours elapse before definite inflammatory 
changes are recognizable. Subcutaneous injections of agar initiated a 
response in from three to six hours, according to Lang,** but Forbes * 
did not note a reaction until eighteen hours had elapsed. 

These examples serve to illustrate the diverse estimates of the time 
of appearance of the initial inflammatory reactions following various 
types of injury. When one considers the reactions following aseptic 
wounds, a similar lack of uniformity of opinion is encountered. Cornil 
and Ranvier ** and Beattie and Dickson *® stated that there is an 
increase in polymorphonuclear leukocytes in the tissues at the edge of 
a cut after from five to six hours. Wood put the time at eight hours; 
Woodhead *° placed it at twelve hours, while Elsberg *' and Ziegler * 
first noted it at the end of twenty-four hours. This divergence is 


21. Opie, E. L.: Inflammation, Arch. Int. Med. 5:541 (June) 1910, 

22. Gastrich: Arch. f. klin. Chir. 129:621, 1924. 

23. Beattie: J. Path. 8:129, 1902. 

24. Muir: Text Book of Pathology, Philadelphia, J. B. Lippincott Company, 
1924. 

25. Adami: Inflammation: An Introduction to the Study of Pathology, New 
York, The Macmillan Company, 1909. 

26. Lang, F. J.: Réle of Endothelium in the Production of Polyblasts in 
Inflammation, Arch. Path. 1:41 (Jan.) 1926. 

27. Forbes: J. M. Research 20:45, 1909. 

28. Cornil and Ranvier: Manuel dhistologie pathologique, Paris, Félix 
Alcan, 1901, p. 206. 

29. Beattie and Dickson: Text Book of Pathology, London, William Heine- 
mann, 1926, p. 162. 

30. Woodhead: Practical Pathology, New York, Oxford University Press, 
1910. 

31. Elsberg: J. Exper. Med. 4:479, 1899. 

32. Ziegler: General Pathology, transl., New York, William Wood & Com- 
pany, 1908. 
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the result, in part, of the nature of the experiments and, in part, of the 
fact that the investigators did not study the tissues at an early period. 

However, Marchand ** in his book “Wundheilung” states that an 
inflammatory state follows quickly the production of clean incised 
wounds and that a widening of the blood vessels occurs almost immedi- 
ately. Within three quarters of an hour there is a greater number of 
polymorphonuclear leukocytes in the neighboring blood vessels, and 
within one hour there is a greater number of leukocytes outside the 
blood vessel walls. 

Because of the scarcity of observations on the reactions following 
simple injury in tissues it seemed advisable to do some experimental 
work on this problem. Accordingly, I performed a series of experi- 
ments on rabbits to determine, if possible, the earliest period at which 
an inflammatory reaction can be recognized by histologic methods. 


EXPERIMENTAL METHODS EMPLOYED 


Healthy adult female rabbits were anesthetized with ether; under 
aseptic precautions the abdomen was opened and clean one-half inch 
incisions were made in the liver, spleen, left kidney and left horn of 
the uterus. The abdomen was then closed with catgut sutures. At 
definite periods after the injury, the animals were killed with ether, or 
by a blow on the neck. The abdomen was quickly opened and the tissues 
were removed and at once placed in 10 per cent formalin. In some 
cases the abdominal cavity was quickly flooded with formalin and the 
organs were removed and placed in other 10 per cent formalin. Control 
experiments were made by placing incisions in the same or, where possi- 
ble, in the opposite organs of the same animal at the time of death, and 
then removing the tissue and fixing it. In other cases the first incisions 
were made just at the time of death, but instead of removing the 
tissue the abdomen was closed as in the case of the living animal, and 
the organs were not removed and fixed until half an hour or one 
hour after the death of the rabbit. Again, in other instances, instead of 
closing the abdomen of the dead animal a warm moist towel was laid 
over the abdominal opening and incisions were made ten minutes and 
half an hour after death and the tissues weré not removed for another 
half hour. In this manner incisions were obtained which were left 
for time periods varying by half hour intervals from one hour 
after death to three hours after infliction in the living animal. In this 
series the organs were the liver, spleen, kidney and uterus. 

Incisions in the liver were made at ten minute intervals up to one 
hour in a living animal. Wounds also were made in the ear at fifteen 
minute intervals up to one hour. The ear was then clamped off, 


33. Marchand: Wundheilung, Stuttgart, Ferdinand Enke, 1901. 
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removed and fixed. Cuts made in the other ear after its removal served 
as controls. 

All of the foregoing experiments were repeated on a number of 
animals, and comparison was made with preceding observations. Some 
quantitative variation in the reaction was found in each group, but the 
general characters were the same. 

The tissue around the wounds after fixation in 10 per cent formalin 
for from two to three hours was divided, and half of it was then put in 
Zenker’s fluid for twenty-four hours. The remaining half was left 
in the formalin. Blocks of this tissue were embedded in paraffin, and 
sections 4 microns thick were cut. The staining methods employed 
were hematoxylin and eosin, phosphotungstic acid hematoxylin and 
occasionally van Gieson’s and Wright’s (eosin-methylene blue). 


ANALYSIS OF RESULTS OF EXPERIMENTS 


In general the reaction was found to be gradually progressive, start- 
ing immediately on the production of the injury. The reaction was more 
pronounced in the liver than in the other organs, and accordingly this 
will be described first. 

Following an incision there was a short period of free hemorrhage, 
and in some cases light and dark streaks were seen in the blood flowing 
from the open wound. The bleeding ceased in from one to one and 
a half minutes. The cut margins fell together and were cemented by 
strands of fibrin. The incisions, which were removed and fixed as 
soon as possible after their production, showed that already the for- 
mation of fibrin had commenced. The time elapsing between the 
production of the cut and the dropping of the tissue in formalin in no 
case was longer than three minutes and in most instances was less than 
one minute. The fibrin was in the form of fine, threadlike strands, 
closely related to the injured cells along the margin of the wound, and 
sometimes was seen as small, radiating, bushy masses attached to a 
damaged cell. The fibrin formed first at the sides of the incision. Fre- 
quently, it was found that some of the red cells in the center of the 
wound gap had fallen out, leaving the first threads of fibrin attached to 
the layer of injured cells.’ 

The cells that were damaged by the passage of the knife stood out 
prominently. Their cytoplasmic granules were swollen and took a 
deeper eosin stain than normal. Their nuclei also stained more deeply 
whether fragmented by the knife or left intact. 

The leukocytes in the blood that flowed from the opened sinusoids 
were regularly distributed through the mass of red cells, but 
most of them were enmeshed in the fibrin layer immediately adjacent to 
the sides of the wound. Furthermore, they showed a tendency to form 
small clumps ; this was still more pronounced in the later periods. 
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Half Hour Period.—In the wound area removed in half an hour, 
these changes were more marked. Interlacing strands of fibrin were then 
more dense and numerous, reached from one cut margin to the other 
and held in their meshes the red and white blood cells. The margination 
and clumping of the leukocytes were then more noticeable, and here 
and there, in close contact with the liver cells, were clusters of three 
or four polymorphonuclear leukocytes. The mononuclear cells (endo- 
thelial cells) were especially close to the injured liver cells. Their 
cytoplasm appeared to have flown out over the cut surface of the hepatic 
cells and their nuclei were parallel to the margin of the cut. This 
appearance made it difficult in some cases to distinguish between the 
nucleus of an endothelial cell and early pyknotic changes in a liver cell. 
In many places the open sinusoids were partly filled with leukocytes, and 
for a short distance from the edge of the wound the sinusoids contained 
a greater number of white cells than did the surrounding normal tissue. 

At the bottom of the cut and for some distance laterally, the liver 
cords were distorted and showed evidences of cell injury. Apparently, 
the downward pressure of the knife transmitted a disruptive force for 
some little distance in the direction of its action. At the bottom of the 
cut were also small masses of fragmented nuclei which at first glance 
somewhat resembled clumps of bacteria. The collection of leukocytes 
was most marked at the bottom of the incision. 

To a certain extent the degree of reaction varied with the amount 
of injury. In certain cases the incision was irrigated with a saline 
solution until the bleeding ceased. This occurred in from ten to twelve 
minutes. In these cases, the liver cells for a considerable distance from 
the edge of the incision were swollen, took a deeper eosin stain and 
showed early pyknosis. The sinusoids between these cells were packed 
with leukocytes, and fibrin had formed in the sinusoids for some dis- 
tance from the side of the wound. 

One Hour Period.—The same changes were seen in the wound areas 
removed after the one hour period as after the half hour, but they were 
more marked. The injured cells had begun to disintegrate. Their nuclei 
were small and deeply stained, while the cytoplasm was broken up. The 
total number of white cells within the incision was much greater than 
in the half hour period, and the clumps of leukocytes contained from 
five to eight cells. 

One and One-Half Hour Period.—lIn sections representative of this 
period it was difficult to make out the outline of the damaged cells. 
They seemed to be completely disintegrated into a pink staining, finely 
granular fringe of débris along the edge of the incision. Along the 
sides of the wound mixed with this cellular débris were clumps of 
leukocytes numbering from ten to twelve cells each. One case showed 
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clumps of almost similar size some distance from the cut margin. With 
the phosphotungstic acid stain the fringe of cellular débris stood out 
prominently as a deep blue layer lining the sides of the wound. 

Two Hour Period.—After two hours there was not any sign of the 
injured iiver cells. In little pocket-like depressions corresponding to 
the position previously occupied by these cells, groups and masses of 
leukocytes were seen. 

Two and One-Half Hour Period.—One of the blocks removed at this 
time period showed an incision with its edges tightly cemented. The 
depth of the wound was ballooned with a serous exudate in which there 
were interlacing strands of fibrin with many leukocytes along the edges. 
The cut passed close to a large vein, and the sinusoids between this 
and the incision and for some distance back from the edges on either 
side were filled with white cells. This infiltration of cells was the most 
marked example yet noted. The fibrin apparently had not penetrated 
deeply into these sinusoids. 

Three Hour Period.—The reaction about the wound was practically 
the same as that seen in the two and one-half hour period, save that the 
leukocytic collection was greater. 

The cuts in the liver at ten minute periods up to one hour illustrated 
nicely the progressive nature of the reaction in this organ. 

The wound area removed in ten minutes had more cells per high power 
field along the margins than the ones removed immediately after injury. 
At twenty minutes this was still more noticeable, and there was an 
increase in the number of leukocytes in the sinusoids. The condition 
at the end of half an hour has already been described. At the end of 
forty minutes the sinusoids near the edge of the wound were full of 
leukocytes, while after fifty minutes clumps of polymorphonuclear cells 
were present in the dilated sinusoids. The reaction at the one hour 
period also has been described. 

This series of incisions is interesting in that the wounds were made 
in the same organ and hence were not subject to possible variation 
incident to the use of different animals. With the possible exception 
of the fifty minute and one hour periods, it was easy to distinguish the 
difference in reaction that had taken place in each ten minute interval. 

Wounds in Spleen.—In the incisions in the spleen bleeding was most 
profuse for from ten to fifteen minutes and then it gradually lessened, 
but in most cases considerable oozing occurred half an hour later. In 
one hour the bleeding usually had ceased, with a firm clot covering 
the incision. The wounds had z tendency to gape so that in the sections 
they appeared as wide V-shaped notches filled with clotted blood. 

Because of the number of leukocytes normally present in the spleen, 
it was more difficult to note a quantitative distinction in the reaction in 
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this organ than in the liver. The incisions which were removed immcdi- 
ately, showed that fibrin was forming along the margins, but the white 
cells appeared evenly distributed throughout the mass of hemorrhage. 
After half an hour the number of leukocytes in the wound had markedly 
increased, and there were more along the edges than in the central part. 
This tendency to marginate was not as prominent as in the case of the 
liver. Apparently, the number of leukocytes present was directly pro- 
portional to the amount of hemorrhage. Evidently the white cells were 
more easily entangled in the strands of fibrin so that the majority of 
them stayed in the wound while the red cells were still able to escape. 
In the later periods a well established increase took place in the number 
of the polymorphonuclear leukocytes along the margin of the incision. 
This tendency first noted in the half hour preparation, was marked in 
one hour and from this time on steadily increased. 

Wounds in Kidney.—The wounds in the kidney bled freely, but the 
bleeding usually ceased within two minutes. This occurred in spite of the 
fact that the wounds also tend to gape and the sections made 
from them contained a large amount of blood clot. As in the liver, the 
tendency of the leukocytes to marginate was seen in the earliest sec- 
tions. Fibrin also formed within a few seconds. 

At half an hour definite clumps of leukocytes had formed along the 
margins of the cut. For some distance from the wound, especially toward 
the bottom and in the direction of the line of incision, the blood vessels 
between the tubules were much dilated and were filled with red and 
white blood cells. Many of them near the incision contained an increased 
number of leukocytes and in one case in which the vessels were cut 
longitudinally as they opened into the wound, they were packed with 
polymorphonuclears. At the half hour period the majority of the 
damaged tubule cells were desquamated into the lumina and showed 
marked pyknosis and other evidences of degeneration. Wood says that 
these degenerative changes are first seen at the end of one hour, but 
in my cases they were definite in half an hour. From this stage on, 
the reaction is similar to that found in the liver and so need not be 
described further. 

Wounds in Uterus.—Following the incision, the uterus contracted 
within a few mintues, and its appearance changed from that of a 
highly vascular organ to that of a blanched anemic one. The bleeding 
ceased in about two minutes but a certain amount of serous oozing 
continued for from ten to fifteen minutes. The wound areas removed 
immediately showed some formation of fibrin but little other change 
indicative of an inflammatory reaction. The nuclei of the muscle cells 
damaged by the passage of the knife were smaller and more deeply 
stained than the others, while the cytoplasm of the fibers was more 
acidophilic. 
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At the half hour period the degenerative change in the muscle cells 
was more marked, but the inflammatory exudate was still slight. That 
it had begun was evident by the presence of a few polymorphonuclear 
leukocytes where the incision had just nicked the inner muscular layer, 
and small groups of leukocytes were noted in and about the distended 
vessels, and a few red cells and fibrin between the muscle fibers. This 
collection of leukocytes was more apparent at the end of one hour but 
was still slight compared with that noted in the liver or kidney. At the 
end of one and one-half hours the serous exudate was sufficiently great 
to separate the muscle fibers on either side of the incision, and a few 
more leukocytes were diffusely infiltrating the area. This serous exudate 
increased so that by the end of three hours the tissues around the wound 
were edematous and the infiltration of leukocytes was marked. 

Wounds in Subcutaneous Tissue.—A series of incisions was made 
in the ear to compare the reaction in the skin and subcutaneous tissue 
with that found in the abdominal organs. The skin of the ear did not 
retract from the edges of the wound to the same extent as the tissues 
in other parts of the body and this made it possible to obtain better 
sections. 

Margination of the leukocytes was not present in the incisions 
removed immediately, and, in fact, few wandering cells were seen in 
these sections. However, fibrin had begun to form already. At the 
fifteen minute period the vessels adjacent to the incision were more 
engorged than was noted in the walls of the wound removed immedi- 
ately. Some of the free hemorrhage had spread into the tissues sur- 
rounding the incisions and separated the connective tissue fibers. After 
half an hour, the subcutaneous tissue near the incision contained more 
free hemorrhage than at the fifteen minute interval, and it was slightly 
edematous. Also, a few more polymorphonuclear leukocytes were pres- 
ent along the margin of the blood vessels. The increase in the number of 
leukocytes was definite after three quarters of an hour. Some of the 
capillaries contained small clusters of them closely applied to the vessel 
wall. Emigration of the leukocytes had also commenced, and some 
were seen in the tissue spaces near the capillaries. This reaction pro- 
gressed and was still more marked at the one hour period, but as the 
main interest was in the earliest appearance of the reaction the time 
intervals were not prolonged beyond the hour. 

Wounds after Death—The incision made at the time of death of 
the animal, when the heart had stopped beating, and then removed half 
an hour or one hour later, showed that death of the organism as a whole 
and death of tissue are two different events. It was found that although 
the rabbit was dead the individual tissues still had the power to react to 
injury. It was obvious that this was not as marked as in the living 
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animal, but nevertheless it was possible to observe some of the early 
inflammatory changes, as previously described. 

In an incision into the liver, fibrin was found in and about the 
wound to an almost equal degree. A greater number of leukocytes was 
found in the sinusoids adjacent to the cut than in the neighboring tissue. 
and they showed the same margination and tendency to clump close to 
the damaged liver cells. An incision made ten minutes after death 
and then left for half an hour showed less reaction than the one made 
just at death. One made half an hour after death and left for a further 
half hour did not show any inflammatory change. Yet the wound made 
at death and left for one hour had a greater reaction on the part of the 
leukocytes than one made at death and left only half an hour. The 
reaction in the other tissues examined (spleen and kidney) was similar 
to that in the liver, while in the uterus and the subcutaneous tissue the 
change was less. 

The circulation of the blood in the smaller ramifications of the 
vascular tree did not stop immediately when the heart stopped beating. 
A liver incision irrigated with saline solution to prevent massive forma- 
tion of fibrin will bleed for ten minutes. A rapid circulation was also seen 
in the capillaries of a rabbit’s lower eyelid, which was removed ten 
minutes after the heart had stopped beating. Other observers have also 
noticed this postmortem circulation in the capillaries, and recently 
Magnus ** showed that a circulation was maintained in the gallbladder, 
and in hydrocele and hernial sacs for from fifteen to twenty minutes 
after they were removed. This circulation consisted of an emptying 
of the arterial side of the vascular system into the more easily distensible 
venules and longer veins. The larger arterioles emptied first, then the 
smaller arterioles and finally the arterial half of the capillary loop. 
Magnus found that the circulation was not dependent on gravity and 
that it appeared to be due to the inherent contractility of the arterioles. 
Furthermore, he found that injury to an area in these tissues caused a 
normal local capillary dilatation and redistribution of the blood to give 
a greater supply to the affected part. 

That the leukocytes are still capable of movement for some time after 
the death of the person is well known. Waller described emigration of 
leukocytes through the vessel walls occurring after death. Metchnikoff 
also saw leukocytes passing through the walls of vessels after the heart 
stopped beating. The interesting work of Lewis ** and Sabin * on 
tissue culture growth and vital staining of leukocytes also shows that 
they retain their vitality for a considerable time. 


34, Magnus: Arch. f. klin. Chir. 120:96, 1922. 
35. Lewis: Am. J. Path. 1:91, 1925. 
36. Sabin: Bull. Johns Hopkins Hosp. 34:277, 1923. 
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COMMENT 


These observations illustrate the perfect balance which exists between 
the component parts of a living organism. When this balance is upset 
the body reacts quickly. This early reaction has already been noted in 
the rapid margination of the leukocytes along the sides of the incisions 
over which the hemorrhage is flowing. This is a physical phenomenon 
which is apparent. It is logical to suppose that changes of a chemical 
nature not to be detected by histologic methods have preceded the 
redistribution of the leukocytes. What physiochemic change takes place 
immediately after the rupture of a cell membrane by the knife is hard 
to say, and it is not my intention to enter into any theoretical discussion 
of the part played by the liberated colloids and protein molecules. Rous 
and Drury *’ have shown that when a cell is injured a change takes 
place quickly in the intracellular hydrogen ion concentration. What 
relationship does this alteration bear to the migration of leukocytes ? 

The subject of chemiotaxis is so involved and the literature is so 
extensive that an adequate discussion of the problem is material for a 
paper by itself. For this reason and because of lack of any new facts 
relative to the actual phenomena, it is not necessary to go into too great 
detail. Wells ** notes that tissue proteins that are altered in necrosis 
are chemiotactic as also are extracts of tissues. This is a fact that has 
been well established. With reference to the mode of action of these 
chemiotactic substances he says that at the very least the surface tension 
explanation of leukocytic action agrees perfectly with most of the 
observed actions of leukocytes. However, he does not believe it to be 
the full explanation. 

With the interesting work of Rous * in mind, I performed some 
experiments to demonstrate if possible the relationship between the 
change in hydrogen ion concentration, and the leukocytic response. It 
was thought that probably the initial margination of the leukocytes 
was partly due to a difference in electric potential between the leuko- 
cytes and the damaged cells. That this difference in potential, if it 
really exists, should affect the white blood cells more than the red cells 
is hard to understand, and yet Abramson *° found that when blood 
cells in vitro are subjected to a constant direct current the lymphocytes 
flow toward the anode at an average rate of 15 microns per minute. 

It has long been known that injured tissue is electrically negative 
to the surrounding normal tissue. This is indicated by connecting one 
pole of a sensitive galvanometer to the injured cells and the other pole 


37. Rous, Peyton, and Drury, D. R.: Outlying Acidosis, J. A. M. A. 85:33 
(July 4) 1925. 

38. Wells: Chemical Pathology, ed. 4, Philadelphia, W. B. Saunders Com- 
pany, 1920, p. 247. 

39. Rous, Peyton: J. Exper. Med. 41:379, 399, 451 and 739, 1925. 

40. Abramson: Am. J. M. Sc. 167:702, 1924. 
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to the normal tissue and noting the direction of the current by the 
deflection of the galvanometer needle. The white blood cells being in 
a fluid medium will easily move in the direction of the electrical current, 
and, as Abramson found in his in vitro experiments, this will be toward 
the anode. The increase in positive charge making the injured cells the 
anode is probably due to the local increase in hydrogen ions, and so the 
change in Py should bear some relationship to the early inflammatory 
response. 

Rabbits, guinea-pigs and white mice were injected with the phenol- 
sulphonphthalein indicators used by Rous, but the interpretation of the 
pu reactions varied so greatly that I could not place any reliance on 
the method, and the results from my standpoint were entirely negative. 

I next tried to evolve an electrometric method for determining 
whether any change occurred in the py of the small amount of serous 
exudate which came away from the wounds. A small vessel with an 
electrode somewhat similar to that devised by Bodine and Fink ** was 
constructed, but here again the application of it to my problem was 
unsatisfactory, and this method was given up. 

Equally unsuccessful was another manner of approach. This was 
a modification of a method used by Wolf in her work on the chemio- 
tactic effect of various substances on the leukocytes. A series of agat 
molds having different py values was made, and freshly drawn rabbit’s 
blood was placed in V-shaped incisions in these; the preparations were 
incubated for half hour and one hour periods. Paraffin sections were 
then made and cut, stained and examined to see whether the leuko- 
cytes showed any tendency to marginate to the edges of the cut. No 
appreciable difference was observed in the distribution of the leukocytes 
at any of the py values tested. 

Another factor that may help explain the early collection of the 
leukocytes along the cut edges has already been suggested. It is here 
that the fibrin first starts to form, and it is probable that the leukocytes 
are caught in their strands and so arrested along the cut edges. How- 
ever, this does not explain the tendency of these leukocytes to clump 
together. This attraction of one leukocyte for another was frequently 
commented on by the early workers on inflammation. Lister also noted 
that the red cells tended to adhere one to another as if they were 
“sticky.” Woolley ** explains this adhesiveness of the red and white 
cells as due to the effect of acid radicles on protein molecules and on 
intracellular colloids. He attributes the slowing of the blood stream to 
similar changes in the endothelial cells and blood cells as well as an 
increased viscosity of the fluid part of the blood. 


41. Bodine and Fink: J. Gen. Physiol. 7:735, 1925. 
42. Woolley, P. G.: Factors Governing Vascular Dilatation and Slowing of 
the Blood Stream in Inflammation, J. A. M. A. 68:2279 (Dec. 26) 1914. 
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It is possible that the sequence of events is, therefore, somewhat 
as follows: The passage of the knife through living cells such as those 
of the liver cords leads to an immediate physical and chemical change 
in their contents with the rapid production of acids, an increase in 
hydrogen ions and the collection of positive electrical charges. The 
difference in potential between the injured cells and the leukocytes then 
probably starts them moving toward the margin of the incision. The 
acids tend to raise the viscosity of the outflowing blood immediately 
adjacent to the injured cells and at the same time tend to affect the 
leukocytes in such a way as to make them adhere to substances more 
readily by lowering their surface tension. At the same time that this 
is occurring fibrin is being formed along the edges of the injured 
cells and also serves to slow down the blood stream flowing past. The 
white cells are more easily caught in the fibrin strands because of their 
lowered surface tension, while the fibrin forms a scaffolding for them 
to travel toward the injured cells. It has already been shown that these 
changes take place quickly. 

It has been noted that there is a quantitative difference in the degree 
of reaction in the organs studied. This would appear to bear a direct 
relationship to the number of cells destroyed or damaged. In highly 
specialized tissues such as those of the liver and kidney where cells 
are relatively rich in cytoplasm, the inflammatory response is much 
greater than in spleen, uterus and subcutaneous tissue. In the liver 
the response was directly proportional to the amount of damage on the 
liver cells. This relationship between the number of cells injured and 
the degree of response is illustrated in another way. A light scratch 
on the surface of the liver, spleen or kidney is followed almost immedi- 
ately by a livid streak of dilated surface vessels, yet sections removed 
from this area in half an hour show but slight alteration. However, 
if an incision is made with a hot razor blade in the same organs, the 
cells show signs of injury for 2 or 3 mm. from the edge of the wound, 
and in half an hour the inflammatory reaction is marked. A some- 
what similar effect was also noted in the liver incisions that were 
washed with saline. 

Various attempts have been made to isolate from injured tissue 
chemical substances that will induce an inflammatory reaction, and it 
has been found that histamine, injected intravenously or applied locally, 
will produce changes in the capillaries characteristic of an inflammatory 
response (Dale,** Laidlaw,** Richards,*® Rich, Leo Loeb ** and others). 


43. Dale: Brit. M. J. 1:959 and 1006, 1923. 

44. Dale and Laidlaw: J. Physiol. 52:355, 1919. 

45. Dale and Richards: J. Physiol. §2:110, 1918. 

46. Loeb: Ocedema, Medicine Monographs, Baltimore, Williams & Wilkins 
Company, 1923, vol. 3. 
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Bloom did not believe that histamine exerted any chemiotactic effect 
on the leukocytes when it was introduced into the subcutaneous tissue 
by means of collodion capsules or capillary tubes. Wolf, using a 
different method, found that local application of histamine did cause 
an emigration of leukocytes. Just what rdle histamine plays in inflam- 
matory reactions is not certain, but it is possible that the cell injured 
leads to the production of it or allied substances, and that they act as 
capillary poisons causing dilatation and increased permeability of the 
capillary walls, which in turn allow the escape of the fluid and cellular 
contents. The production of such toxic substances would obviously 
run parallel with the number of cells injured. 

The blood supply to an organ also assists in determining the extent 
of the tissue reaction. Thus it is noted that following an incision in 
the uterus, the organ quickly blanches through muscular contraction 
and little bleeding takes place. Consequently, relatively fewer white 
cells are found about the incisions in the uterus than in those of the 
spleen. The latter organ illustrates the other extreme. Here the 
hemorrhage is profuse and prolonged. This serves to bring a large 
number of white cells to the wounded area and, although many escape, 
more are found within the confines of the incision than in the kidney 
or liver. The spleen appears to be somewhat deficient in the exciting 
factor, for the leukocytes there do not possess the same tendency to 
cluster along the margins of the incision as they do in the liver or 
kidney. In the latter, although there was some variation in the bleeding 
time as well as in the amount of reaction after the same time intervals, 
it was not possible to link up these two factors in a logical sequence. 

The action of the nervous system in inflammation has received 
the attention of investigators from the earliest days, although my 
work did not lend itself to a study of its effect. Yet the recent obser- 
vations of Mueller *’ are worthy of notice. He describes a redistri- 
bution of the leukocytes of the body after the intravenous injection of 
peptone solution or the intracutaneous injection of various nonspecific 
albuminous preparations, salt solution, distilled water and even air. 
Within a space of fifteen minutes there was a marked leukopenia in the 
vessels of the skin, and the leukocytes were collected in the splanchnic 
areas. Mueller believed this was due to a disturbance of the sympathetic 
and the parasympathetic nervous systems. In a few instances blood 
counts were made from the peripheral circulation and from the 
splanchnic area at frequent intervals during the course of the experi- 
ment, and my results tend to bear out Mueller’s assertion of the 
occurrence of a redistribution of the leukocytes. In one case the white 
count from a rabbit’s ear before the anesthetic was 7,500. Fifteen 


47. Mueller, E. F.: Evidence of Nervous Control of Leukocytic Activity 
by Involuntary Nervous System, Arch. Int. Med. 37:268 (Feb.) 1926. 
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minutes later, when the animal was over the stage of excitement of 
anesthesia, the count from the vein in the ear had risen to 17,000. A few 
minutes later blood obtained from a cut in the liver had a count of 
10,200, while just preceding this the peripheral count had fallen to 
14,800. An hour and a half later the blood count of the liver had 
fallen to 7,700, owing, without doubt, to hemorrhage from the incisions 
in the other organs, but the count of peripheral blood was now only 
4,000. The number of leukocytes in the splanchnic part of the circu- 
lation fell from 10,200 to 7,700, while that in the peripheral circulation 
fell from 14,800 to 4,000. 

The initial rise in the leukocyte count of the blood drawn from the 
ear was no doubt associated with the emotional disturbance that the 
animal experienced in being anesthetized. Similar observations on the 
effect of emotional disturbance on the leukocyte count have recently been 
reported by Mora, Amtman and Hoffmann.** The relative increase 
in the leukocytes of the visceral circulation over that in the peripheral 
circulation, as noted in my experiments, appears to be associated with 
the injury to the abdominal organs. 

However, the significance and mode of action of the autonomic 
nervous system on the distribution of the leukocytes in the vascular 
system will require further study before its relation to an inflam- 
matory reaction can be fully understood. 

The reactions occurring in tissues immediately after the death 
of the animal are interesting in that it is commonly thought that none 
take place. Yet medicolegal authorities have frequently mentioned the 
difficulty of distinguishing a wound made a short time preceding death 
from one made just after death. Balch and Lewis *° say that a wound 
made immediately after death or within half an hour may resemble 
closely one made before death. My observations on the histologic 
appearances of wounds tend to bear out these naked eye observations. 
It was practically impossible to distinguish between a wound made a 
few minutes before death in the tissues studied and one made immedi- 
ately after death. 

However, in all of my cases, a wound made as late as half an hour 
before death showed a greater inflammatory response than any made 
at or just after death. 

SUMMARY 


1. A reaction definitely inflammatory in character rapidly takes 
place in tissues following aseptic incisions. 


48. Mora, J. M.; Amtman, L. E., and Hoffman, S. J.: Effect of Mental and 
Emotional States on Leukocyte Count, Evidence of Nervous Control of Leukocytic 
Activity by the Involuntary Nervous System, J. A. M. A. 86:945 (March 27) 1926. 

49. Balch and Lewis, in Peterson, Haines and Webster: Legal Medicine and 
Toxicology, Philadelphia, W. B. Saunders Company, 1923, vol. 1, p. 286. 
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2. The earliest stages of this reaction can be recognized by histo- 
logic methods, and in all tissues examined it was well under way by the 
end of the first half hour. 

3. A mild inflammatory reaction is demonstrable around wounds 
made at the time of death when the wound area was not removed until 
half an hour or one hour has elapsed. 


4. The experimental results indicate that the probable factors that 
influence the early inflammatory response are (a) cell injury resulting 
in a disturbance of the electrochemical equilibrium between leukocytes 
and damaged cells, (b) the liberation of vasodilator substances such as 
histamine, (c) the vascularity of the part and (d) the stimulation of 
the autonomic nervous system. 
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LIVE FISHES IMPACTED IN THE PHARYNX 
OF MAN 


AN ADDENDUM 


E. W. GUDGER, Px.D. 


Bibliographer and Associate in Ichthyology, 
American Museum of Natural History 


NEW YORK 


In writing a historical paper, it seems almost impossible to get all 
the references. In an earlier paper on live fishes impacted in the 
pharynx of man, I thought that I had brought together and classified by 
the organs in which the fishes were held, all the known cases (at that 
time twenty) of this remarkable accident. I had obtained these, in part, 
as a result of reading Gould and Pyle’s “Anomalies and Curiosities of 
Medicine” (Philadelphia, 1897), and by checking up the whole of the 
immense “Catalogue of the Surgeon General’s Library” for titles of fish 
for the continuation card catalogue to the “Bibliography of Fishes” by 
Bashford Dean, C. R. Eastman, A. W. Henn and myself. Furthermore, 
I had gone through the “Index Medicus” and the “Quarterly Cumulative 
Index to Current Medical Literature” issued by the American Medical 
Association, checking, however, only the titles under “Fish” and 
“Foreign Bodies.” Since the article referred to went to press, I have 
thoroughly checked the forty-five volumes of the “Index Medicus” and 
the whole set of the “Quarterly Cumulative Index” (to January, 1927) 
for titles of fish for the “Bibliography of Fishes,” and in doing so have 
brought to light five other specific cases reported in detail in medical 
journals, six other specific cases with details lacking and a general 
statement by the outstanding student of oriental fishes. I have recorded 
these cases in order to make them available for the readers of the 
preceding article, and to complete the subject.’ 

Since in all the cases to be quoted the fish was found impacted in 
the pharynx, I have stated this in the title of my article. I shall consider 
the cases according to the countries in which they occurred. 


1. In this connection it may not be inappropriate to call attention to the utter 
inadequacy of many titles in medical and zoological literature. I have read 
literally hundreds of titles, “A Foreign Body in the—Pharynx—Trachea—Esoph- 
agus,” but only exceptionally did the writer state whether the foreign body was 
a fish, a button, a safety pin or some other object. Had the foreign body been 
named, “A Button in the Larynx,” every reader would have known that it was 
a foreign body, and the one interested only in fishes could have passed it by 
safely. As it is, I fear that among the hundreds of “left-handed” titles that I 
have looked at (not up), some of them would have been available if the writer 
had only written thus, “Foreign Body (Fish) in the Throat.” 








GUDGER—IMPACTED LIVE FISHES 347 








INDIA F 


In my previous article, it is to be seen that this accident is most 
frequent in India, Ceylon and Burma, eight cases out of twenty being 
credited to these three countries. All the cases (save four that are now 
to be quoted) are from India proper and from farther India (the great 
Indo-Chinese peninsula). Furthermore, all these accounts apparently 
relate to the same fish, Anabas scandens, the so-called “climbing perch,” 
which is not a perch, and about whose climbing ability there has been 
much question. 

Before taking up these accounts in detail, however, it will be well 
to quote a nondetailed statement of this kind of accident in India. The 
scientific name of the fish is not given, but it seems probable that it is 
Anabas scandens. The account is found in a work by W. Pugin 
Thornton, ““Tracheotomy,” London, no date, page 60. He states that 
this accident was narrated as happening at Madras in 1873. The facts 
given by him are as follows: 








Native fishermen there [in Madras] have a practice of holding in their 
mouths the fish which they have last caught while they bait their hooks afresh. 
One of them was doing so when the fish jumped down his throat and stuck 
there. The bystanders could not withdraw it on account of the prickles on 
its back, and as no medical man was near to open the windpipe the man was 
suffocated. 





Francis Day (1865), the most profound student who ever wrote on 
the fishes of India and Indo-China, said of Anabas scandens: 






These fishes are common in most pieces of fresh water in Malabar, and 
esteemed very good eating by the natives, who invariably when catching them 
bite their heads, in order to destroy life. On one occasion this practice led 
to a fatal result; the fish having slipped down the throat of the fisherman, it 
could not be withdrawn owing to the erectile nature of the gill covers and 
scales, and the man was suffocated before reaching the hospital. 





Later (1877) Day: makes the following general statement about 
Anabas in his colossal work on Indian fishes: 






Accidents are constantly occurring, due to native fishermen killing these 
fishes by breaking their vertebral column by a bite, as is done by sportsmen 
in Europe by striking their heads against their boat. Whilst the fish is in the 
fisherman’s mouth for this humane purpose, (as it is covered by a slimy, slip- 
pery secretion), it occasionally slips into his throat, and then owing to its 
spiny character cannot be withdrawn without extensive laceration of the 
patient’s mouth. Although the following treatment may appear somewhat dis- 
gusting it is most successful. Should the fish be still alive, cut off the pro- 
jecting or caudal part, causing it to die of hemorrhage. When dead the parts 
easily reached may be removed, but any force employed is most injudicious. 
An elastic catheter, if necessary, may be passed past the fish, in order to feed 
the patient, but the decay of the animal is most rapid, whilst a little smell 
more or less is immaterial to a native of the East. 
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Of the six specific cases for which I have data one is from Siam, two 
come from Indo-China and two from Burma. The fish in each of 
these instances seems to have been Anabas scandens and, as noted before, 
the pharynx was the organ affected. The sixth case is reported from 
Egypt, but the species of fish cannot be determined. . 


BURMA 


The first Burmese account is related by Shwe Ge, the officiating 
civil surgeon in 1914 at Pyapon, a town situated on one of the eastern 
distributaries of the delta of the Irrawaddy. He relates the case as 
follows: 


A Madrasi coolie boy, aged 14, was brought into the hospital on January 
28, 1924 from a village about 3 miles from Pyapon with a history that a live 
mud fish (climbing Perch?) accidentally got into and was lodged inside the 
throat. It happened that the boy went out fishing, caught several of these live 
fish, which he put into a small earthen pot. To prevent these from jumping 
out of it, he caught hold of one of them, and tried to grind it to death between 
his teeth. No sooner he opened his mouth, the fish in his hand escaped, 
dashed forwards and lodged itself inside the throat with his head downwards, 
there being no chance of its coming out on account of the spikes piercing the 
throat wall. The patient arrived at the hospitai about four hours after the 
accident, with a very anxious look and in great agony and pain. There was a 
flow of saliva mixed with blood trickling down from the mouth. On exami- 
nation into the throat, it was found that the tail of the fish about an inch in 
length was the only part visible—the head and body being well down in the 
upper end of the oesophagus. 

The throat having been sprayed with local anaesthesia, a pair of tongue 
forceps was applied to the tail as much as they could possibly catch, Having 
introduced my forefinger into it, I cut away a few spikes with a pair of curved 
scissors guided by the finger, but not sufficiently to relieve the fish entirely. 
A gentle thrust of my finger as well as that of my assistant, on either side, 
well close upon the spikes, however, entirely relieved the entanglement, so that 
the traction through the forceps presented no difficulty and the [now] dead 
fish was removed in situ. There was slight laceration for which Pot. Permang. 
solution was given to gargle, and the patient discharged from the hospital on 
the 4th February, completely relieved. 


The native names of this fish are “Coi” in Bengali and Hindustani, 
and “Ngabyema” in Burmese, while its common English names are 
“Mudfish,” from its habit of estivating in the mud of ponds during the 
dry season, and “Climbing Perch” because of its supposed climbing and 
its actual overland traveling abilities. There can be no doubt that it was 
Anabas scandens, since Day (1877) gives the foregoing native names 
as in common use for this fish. This particular specimen was 4.5 inches 
(11.43 cm.) long; 1.75 inches (4.4 cm.) deep and 4.75 inches 
(12.06 cm.) in circumference. 
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Shwe Ge’s interesting communication concludes as follows: 


Although accidents of this kind are extremely rare and unusual, I have been 
informed that a similar case was brought into a neighboring hospital in 1904, 
where the patient unfortunately succumbed as the fish could not be success- 
fully extracted. 


The next case is recorded by Maung Po Pe, who was subassistant 
surgeon at a hospital in Zigon, Burma, in 1922, when a Coringhee man 
was brought to the hospital with acute symptoms of dyspnea, the result 
of a most extraordinary accident. The account follows: 


The man was a fishmonger by trade, and his residence a village near Natta- 
lin. He was returning home with a basket of fish which he bought from a 
fishery. On his way he stopped to sell some of them. When picking them out 
of the basket, a live fish leaped up suddenly and found its way into the back 
of his mouth, partly obstructing the breathing. 

A bystander observing the accident tried his best to pull the fish out, but 
to no avail, the foreign body gliding further down the air passage, and increas- 
ing the suffocation. 

When he arrived at the hospital about seven hours after the accident, he 
was in a distressing condition of obstructed breathing. He was unable to 
speak, he held his head erect and the neck straightened out, and made frequent 
retching efforts to bring the foreign body out. Glairy fluid and blood tinged 
saliva flowed from his mouth. Since there was no time to lose, he was seated 
at once and his mouth opened with a gag to ascertain the exact position of the 
foreign body. 

The greater part of the fish had gone down and only the caudal fin could 
be felt between the soft palate and the back of the tongue. Traction with a 
laryngeal forceps failed to bring it out, as the stout pectoral and dorsal fins 
caught on the soft structures on pulling the fish backwards. 

The patient was quickly put on the table, and after a few whiffs of chloro- 
form and painting with iodine, a skin incision, running from the cricoid down 
to the first two rings of the trachea, was made exactly in the middle line. The 
cartilages were then divided from below upwards towards the thyroid. There 
was practically no hemorrhage and division of the isthmus was found not to 
be necessary. 

The distressing symptoms of obstruction were immediately relieved and the 
patient breathed through the artificial opening. As the foreign body was found 
too voluminous for the opening intended for its removal, it was extracted 
through the mouth by passing one finger to dislodge and lift it well upwards, 
and the other hand setting free the entanglement within the fauces. The skin 
incision was next closed by sutures. 

The patient had a slight aphonia and cough for two or three days, and he 
was discharged cured on the 16th of March, 1922. 


The fish was 3 inches (7.6 cm.) long and 1.5 inches (3.97 cm.) deep 
at its broadest point, and was of the species called ““Ngabye-Maw” by 
the Burmese. Day (1877) gives this as a vernacular name for Anabas 
scandens. The peculiar feature is the allegation that when the man 
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leaned over his basket, the fish jumped into his mouth. However, one 
must not conclude that this was a purposive action on the part of the 
fish. Anabas scandens belongs to a group of fishes called Labyrinthici, 
because they have a labyrinthine water-holding structure in their gill 
chambers which acts as an accessory breathing organ and enables them 
to live for a considerable length of time in the air. This species of fish 
is also extraordinarily active, possibly partly because of this accessory 
breathing organ, and it just happened that the man’s open mouth and 
the leaping fish coincided and brought about the results stated. 

However, this is not the only case of its kind, since in my previous 
article I recorded that in Burma, in 1878, a fish entered the open mouth 
of a man swimming ina river. Earlier than this, in 1855, a fish jumped 
into the throat of a man in Burma while he was swimming. 


SIAM 


When this article was practically finished I received a letter from 
Bangkok, from Dr. Hugh M. Smith, formerly U. S. Commissioner of 
Fisheries and now, Fisheries Advisor to the Siamese government. 
Dr. Smith sent me the following extract from the Bangkok Times of 
Jan. 9, 1924, describing an accident which occurred at Nakon Patna on 
Jan. 8, 1924. Dr. Smith notes that the fish was Anabas. 


Last week a youth of 16 died through being choked by a fish which he had 
taken out of his net and put head first in his mouth whilst he caught another. 
The fish which was a pla mor of large size, wriggled from the youth’s teeth, 
and slipped down his throat and could not be dislodged though its tail was 
still presented in the mouth. The gills [the spines on the gill-covers] pre- 
vented the withdrawal of the fish and its size prevented its being pushed down- 
wards. The youth died before medical attention could be obtained. It is a 
common practice to put fish into the mouth in this way. 


INDO-CHINA 


The first account in Indo-China (1912) comes from the hospital of 
Cartho, and is written by Lalung-Bonnaire, the operating surgeon in 
the case. He recounts that on April 1, 1910, it was reported that an 
Annamite fisherman had swallowed a live fish and was at the point of 
asphyxiation. However, he thought it an April first joke, until the man 
was brought to the hospital, and he was called to attend him. The 
history of the case showed that in order to grasp with both hands a 
large fish which he was having some difficulty in holding with his foot, 
the fisherman had put a small fish between his teeth. The fish made 
some movement which led to a relaxation of the grip of his teeth, and 
the fish passed down into his pharynx, where it “set” itself by means 
of its dorsal and pectoral spines. 
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The surgical aspects of the case are set forth by the author as 
follows: 


On his arrival the sick man presented the symptoms of an immediate 
asphyxiation; breathing very accentuated, face red, mouth swollen, eyes wide 
open and starting from their orbits, blood vessels and muscles of the neck 
prominent, and thorax bulging. An immediate exploration showed an obstruc- 
tion in the pharynx caused by the body of a fish, of which one could perceive 
only the tail portion placed before the tonsils and the posterior pillars of the 
veil of the palate. Asphyxia became complete while the local doctor, Le Van An, 
was cleansing the anterior part of the throat. Urgent tracheotomy was affected 
after painting with tincture of iodine. Once the cannula was in place, I pro- 
ceeded to the extraction of some fragments by way of the mouth, using the 
forceps with clamp points. But it was impossible for me before night to get 
out the whole of the foreign body which, buttressed by the spines of the fins 
firmly implanted from the back forward, resisted all my efforts. Hence I was 
forced to postpone till the next day the finishing of the operation. At this time 
I practiced sub-hyoidean laryngotomy. By this passage, after cutting up the 
fish with scissors, I succeeded, by using a long curved clamp forceps, in suc- 
cessively extracting the fins, the remainder of the body, and a portion of the 
head. The snout however, buried in the superior part of the oesophagus, 
escaped the forceps and was eventually swallowed spontaneously. 

The operation ended, I put back the parts of the region in place, but retained 
the tracheal cannula. In the afternoon lavage of the stomach having brought 
up débris that had a foul odor, I next administered 180 g. of olive oil to 
cleanse the digestive tract. The patient’s temperature was 38.4°, pulse 94. The 
night was relatively good in spite of persistent insomnia and the moaning of 
the sick man. Oedema of the neck was somewhat augmented. 

April 3rd, temperature 37.8°, with expulsion through the cannula of abundant 
purulent mucous secretions. Alimentary canal irrigated. 


This treatment was continued for several days. On April 5, the 
tracheal cannula was removed and the wound dressed, and on the seventh, 
it was sewed up. On the eighth, the man’s voice was almost normal, 
and he was able to take milk. During the following days, he steadily 
grew better, and on April 15, he was able to leave the hospital completely 
cured, 

In Annam the fish bears the name “Ca-Ro,” but it was identified as 
belonging to the family Anabantidae. It is found in rice fields and 
ponds as well as in rivers, and is abundant in the markets. Lalung- 
Bonnaire gives a description of the fish and its habits which leaves no 
doubts in my mind that it is correctly identified as Anabas scandens. 

In the following year (1913), Dr. V. Robert, who had read Lalung- 
Bonnaire’s account.of his experience, had a similar case in which the 
fish was clearly identified as Anabas scandens. The patient, a native 
about 25 years of age, had been brought to Tonkin in an ambulance 
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from Yenbai, a town in about the center of Tonking province. A careful 
translation of Robert’s report follows: 


In the morning he had caught some fish with his hands, under a bow net 
and under a basket in a pool. He had placed between his teeth a fish which he 
caught intending to deposit it in a receptacle while he continued to fish. The 
fish in moving slipped between his teeth, penetrated into his mouth and pushed 
its way deep into the pharynx. In spite of violent efforts at vomiting in the 
endeavor to expel the animal, it remained solidly fixed in the back part of the 
throat. About five hours after the accident happened, it was decided to bring 
in the fisherman by ambulance. 

The man was in extreme anguish when he arrived; he was speechless; all 
movements of deglutition were impossible, and his mouth was wide open. He 
made vain efforts to expel the foreign body and groaned a great deal. His 
respiration was very difficult, but nevertheless he showed no signs of asphyxia. 

By strongly depressing the base of the tongue one could see the tail of a 
fish which was lodged securely in the pharynx, firmly fixed there with its dorsum 
placed against the left lateral wall of the pharynx and its venter against the 
right lateral wall. It was held immobile in this position by the various fins 
which, in the course of the repeated efforts at expulsion, had forced themselves 
into the soft parts. 

Extraction by the natural passages was first tried. But all traction on the 
fish with an instrument risked tearing it to pieces and driving the spines of 
the fins deeper in. So I decided simply to extract it with my hand. This 
seemed to be the best method in order to accomplish two things—to disengage 
the spines, and to assure protection of the mucosa of the pharynx and the 
mouth in the course of extraction. 

Some painting with cocaine was done since the digital exploration of the 
pharynx provoked some reflex action. The subject was seated on a chair. The 
index finger, introduced into the mouth, depressed the base of the tongue, 
located the epiglottis, slipped down along one side of the fish all the way to 
the head, disengaged the lateral [pectoral?] fin on one side and the ventral 
fins by pressure from the head backward. The right index finger was then 
introduced along the posterior surface of the pharynx and disengaged at the 
same time the dorsal and the lateral fins. In the course of these manoeuvres 
the sick man made some efforts at vomiting, but respiration, while labored, 
went on all the time. When the fins were disengaged, I made the patient lean 
forward and in the course of an effort at expulsion, the fish was ejected, slip- 
ping between my two fingers which were holding it, pulling at it, and isolating 
it from the soft parts. 

It was a fish called by the Annamites “Ca gio,” measuring 8 cm. in length 
and provided with a long dorsal fin with needle-like spines [and] with two 
lateral fins. . 

The fish removed, the pharynx was again examined in order to make sure 
that no spines remained sticking in the tissues. The results of the examinations 
were negative. 

The sick man, his pain having ceased and his respiration no longer being 
impeded, was able to go to a native hospital, to which he was admitted. 

He departed thence on September 16, having shown difficulty in swallowing 
only on the first two days. 
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EGYPT 
The next case is from Egypt. Apparently the fish was not a spiny 
one, since it was extracted fairly easily. The name “Nile trout” is, of 
course, a misnomer, no members of the family Salmonidae being found 
in the Nile. Had the writer (Moh. Zaky Shafei) given the vernacular 
name, it would have been easy to identify the fish in Boulenger’s 
“Fishes of the Nile.” Moh. Zaky Shafei gives the following account: 


At noon of Aug. 23, 1918, a group of people came to my clinic, carrying a 
boy . . . 8 years of age, from Talkha, a town on the opposite side of the 
Damietta branch of the Nile. The boy was nearly dead, and they related to 
me that he was on the Nile, shore fishing. He caught, first, a small trout, 
which he carried between his teeth, while he had another in his hand. The 
first glided in his pharynx and lodged there, and he was asphyxiated. All this 
took place half an hour before. A colleague, who saw him before I did, sug- 
gested opening the pharynx or larynx. I examined him hurriedly, and found 
the following: Bloody froth about the mouth, face blue, conjunctiva injected, 
jaws very stiff and extremely difficult to open, muscles of extremities stiff, 
pulse imperceptible, respirations stridulous, slow, and interrupted, corneal reflex 
absent, and the boy wholly unconscious. 

Treatment.—I first opened the mouth with a gag with difficulty, and intro- 
duced my fingers into the mouth. I touched the tail of the fish with the end of 
my finger, and tried to disiodge it, without success. I then introduced a tongue 
forceps and pulled with it the tongue, which was thrown backwards. I gave the 
boy an injection of camphorated oil. 1 introduced a long broad forceps, caught 
the tail and jerked it a little and pulled; unluckily the tail had been cut; I 
tried once more, and got, at last the fish, but, unfortunately the child lost respi- 
ration after the fish had been got out. I at once started artificial respiration 
for twenty minutes, and, happily, animation was restored. I think the loss was 
due to sudden spasm of the glottis. He remained unconscious for forty-five 
minutes. I restored his consciousness by all the known means, gave him an 
injection of strychnine, and warmed him with hot bottles, etc. I examined his 
throat afterward, and I saw, in different positions in the walls of the pharynx, 
small abrasions right down to the epiglottis. Then I examined the fish, and 
I found it to be of the kind called Nile trout; its length was 6 inches, and its 
greatest breadth [depth] about 3 inches. 

I examined the boy on the fourth day, and found him to be in excellent 
health, and I ordered a gargle of 1 per cent — (carbolic acid) and a milk 
diet for a few days. 


HAWAII 


On Feb. 3, 1927, daily papers all over the United States contained 
an Associated Press dispatch from Wailuku, Maui, Hawaii, that a 
fisherman there had lost his life in similar fashion. Having caught a 
4 inch fish (10.16 cm.), he put it in his mouth, while he removed the 
hook. Before he could put it in his basket the fish pricked him, he 
relaxed his jaws and the fish passed into his throat and choked him to 
death. 
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RAROTONGA, COOK ISLANDS 


William Wyatt Gill, the South Sea missionary, gave the following 
account of the phenomenon in Oceania: 


The only word in the Rarotongan dialect for the nape of the neck is “the 
killing-place of fish” (katianga-ika), in allusion to the immemorial and universal 
practice of the South Sea Islanders to kill fish caught by the hand by a bite on 
the neck. Of course, the fish is held laterally for the purpose. Occasionally 
accidents occur from holding the fish in a wrong way. A short time ago a lad, 
having secured a small fish, unwisely held the head toward himself. As soon as 
he opened his mouth to kill it, the fish seeing an apparent mode of escape, darted 
into his mouth and wedged itself so firmly in the throat that it was impossible 
(on account of the sharp spines of its dorsal and ventral fins) to get it out. The 
poor fellow died in great agony on the third day. A young woman on a neigh- 
boring island met with her death in a similar way. 


SICILY 


In my former paper, I noted as the earliest known account of this 
phenomenon, one published in 1567. Now, however, I can quote a still 
earlier story. It is found in the “Fisherman,” an idyllic poem by the 
Greek poet, Theocritus, who lived at Syracuse in Sicily in the third 
century, B. C. He writes of a certain fisherman that: 


Parmis had lured 
A Julis from its rocky haunts, secured 
Between his teeth the slippery pert, when, lo! 
It jerked into the gullet of its foe, 
Who fell beside his lines and hooks and rod, 
And the choked fisher sought his last abode. 


SUMMARY 


In addition to the twenty cases previously collected and reported, I 
have added eleven new accounts; of these, two came from each of the 
following countries, India, Burma and Indo-China, and one from each 
of the following, Siam, Egypt, Sicily, South Seas and Hawaii. In all 
cases, the fish was impacted in the “throat” or pharynx ; in six, the man or 
boy died, and in five, he recovered. In three cases of recovery the fish 
was successfully removed through the mouth mainly by the use of the 
hand, while in two it was necessary to operate. To the countries noted 
before in which this practice is not uncommon, must be added Sicily, 
Egypt, Hawaii, Cook Islands and Siam. 
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PRIMARY CARCINOMA OF THE LUNG 


REPORT OF A CASE WITH UNUSUAL METASTASES * 


KARL V. KITZMILLER 
CINCINNATI 


Though primary tumors of the lung have been regarded as compara- 
tively rare, interest in these new growths has recently been renewed 
because of an apparent increase in their incidence. For this reason, and 
because of the rather unusual distribution of metastases, the case here 
described deserves to be reported. 

There was no suspicion of malignant disease of the lung ante mortem, 
for the clinical picture was predominantly that of acute nephritis super- 
imposed on an old renal lesion, with secondary cardiac manifestations. 


AUTOPSY REPORT 


The patient died suddenly eight days after admission to the hospital, and 
the postmortem examination was made a few hours after death. The body 
was that of an obese white woman, aged 53. The right lung weighed 575 Gm.; 
the left, 325 Gm. Examination of the former revealed some puckering of the 
pleura and induration of the underlying lung tissue, posteriorly, near the 
apex of the upper lobe. Section through this portion of the lung presented 
tiny cauliflower-like areas not over from 5 to 8 mm. in the widest extent, which 
when compressed exuded small drops of grayish, puriform fluid. Elsewhere 
the lungs were crepitant, with pinkish-gray cut surfaces. The peribronchial 
lymph nodes were enlarged and anthracotic, with grayish-white, dry, caseous 
cut surfaces. 

The pericardial sac was greatly distended, extending to the left lateral 
wall of the chest. The measurements were 28 cm. in greatest length, and 20 
cm. in greatest width. The sac was filled with approximately 1 liter of sero- 
sanguineous fluid. The lining was smooth and glistening, except at one or 
two points near the base of the heart, where some slight thickening and glaz- 
ing of the membrane were noted. The heart was small, with a thickened, 
granular epicardium. A few small varices were seen over the anterior sur- 
face of the left ventricle. The chambers and valves were not abnormal. The 
coronary arteries possessed smooth, glistening linings. The sectioned sur- 
faces of the myocardium were extremely pallid, soft and friable, marked 
with irregularly distributed fibrous patches and streaks. 

Microscopic sections of the lung through the area described revealed a 
tumor of cylindrical and cuboidal cells, growing in alveolar arrangement with 
occasional papillary projections and a heavy fibrous stroma. In places the 
tumor cells were scanty, with extensive chronic inflammatory reaction about 
them; these areas closely resembled fibroid tubercles. The surrounding air 
vesicles and bronchi contained small clumps of flattened tumor cells and cellu- 


*From the Department of Pathology, University of Cincinnati, Cincinnati 
General Hospital. 
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lar debris. Sections of the peribronchial lymph nodes showed wide-spread 
tumor masses with papillary projections lined chiefly by cylindrical cells. 
Sections of the heart showed a conspicuous increase in connective tissue in 
the epicardium with lymphocytic and slight endothelial infiltration, which was 
dense near the periphery. The muscle beneath the epicardium was invaded 
by tumor cells arranged in large and small alveoli, in some places with papil- 





Fig. 1—Primary carcinoma of the lung; low power magnification. 


lary projections, in others with small masses of cells and smaller acini within 
the alveoli. The tumor cells were large, oval and cuboidal, and possessed 
large vesicular, round, hyperchromatic nuclei. At one or two points there 
was a tendency to low columnar arrangement of the cells lining a few of the 
smaller spaces. Within the deeper layers of the muscle, there were small 
masses of tumor cells lying within the lymphatic spaces. There were no 
metastases in other parts of the body. 
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With a knowledge of the microscopic lesions here described, this 
case presents a primary alveolar carcinoma of the lung, which on gross 
examination at autopsy was described as, and mistaken for, an area of 
tuberculosis. The tumor metastasized by way of the lymphatics to the 
peribronchial lymph nodes, and thence to the epicardium, which 
accounted for the roughened, granular surfaces. The small varices 
were presumably the sites of vascular invasion, and in all probability the 
rupture of one of these varices, with consequent hemopericardium, 
resulted in the sudden death of the patient. 





CILIATED EPITHELIAL CYST (ECTO-ENDODERMAL) 
OF THE FLOOR OF THE MOUTH* 


LOUIS SCHULTZ, M.D. 
CHICAGO 


Cysts lined by ciliated epithelium have occasionally been observed in 
the upper jaw; in such cases either the cyst was in direct communica- 
tion with the epithelium of the maxillary sinus, or aberrant embryonic 
sinus epithelium was considered as the origin of the ciliated epithelium. 
Cysts with such an epithelial lining may also be found in the floor of 
the mouth and in the tongue; they are etiologically connected with the 
thyroglossal duct, which is lined by ciliated epithelium. Portions of 
this embryonic structure, the lower part of which gives rise to the 
development of the median lobe of the thyroid gland, not infrequently 
persist patent and sometimes even remain so. Lateral branchings of 
such persisting portions lined by ciliated epithelium were described by 
Bochdalek ' and are known as Bochdalek’s tubes. Such tubes may 
extend to the tip of the tongue and give rise to ciliated cysts in this 
region, as mentioned by von Recklinghausen * and by Neumann,* where, 
also, retention cysts of Blandin-Nuhn’s glands occur. The fact that part 


of the thyroid gland develops from the lower part of the thyroglossal 
duct also explains the observation that some ciliated epithelial cysts 
derived from remains of this duct contain thyroid tissue. Misplaced 
thyroid tissue in the tongue is also the origin of thyroid tumors of this 


organ. 

Branchiogenic cysts, i. e., cysts derived from the branchial clefts, are 
likewise lined by ciliated epithelium. They occur in the neck, but may 
push upward and appear in the floor of the mouth. 

Cysts originating from remains of the thyroglossal duct may contain 
squamous epithelium besides the ciliated epithelial cells; this is easily 
explained by the fact that the outlet of the duct on the tongue, the 
foramen cecum, is lined by the stratified squamous epithelium of the 
tongue, which is sometimes continued for some length into the duct. 


*From the Department of Oral Surgery, University of Illinois. 

*Read before the Chicago Medical Society, March 2, 1927. 

1. Bochdalek: Ueber das Foramen coecum der Zunge, Oesterr. Jahrb. f. 
prakt. Heilk. 36:42, 1866. 

2. Von Recklinghausen, F.: Untersuchungen itiber Rachitis und Osteo- 
malacie, Jena, C. Fischer, 1910, Ueber die Ranula, die Cyste der Bartholinschen 
Driise und de Flimmercyste der Leber, Virchows Arch. f. path. Anat, 84:425, 1881. 

3. Neumann, E.: Ueber die Entstehung der Ranula aus den Bochdalekschen 
Driisenchlauchen der Zungenwurzel, Arch. f. klin. Chir. 33:590, 1886; Der 
gegenwartige Stand der Ranulafrage, Berl. klin. Wehnschr. 79:26, 1917. 
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Distinct from these ciliated epithelial cysts are cysts that present 
not only ciliated cylindric, cuboidal and squamous cells, but also gastric 
mucosal epithelium and glandular structures resembling mucous, cardiac, 
gastric and even Lieberkiihn’s glands. As far as I can ascertain from 
the literature, the occurrence of such cysts in the oral cavity has never 
been recorded, and I may therefore assume that the cyst which I am 
about to report represents an unusual type of oral cyst. It is unusual 
chiefly with regard to its location, for cysts presenting the features 
referred to have been observed in the esophagus. Ciliated epithelial 
cysts of the esophagus form a definite group distinct from other cysts 
that occur in this part of the digestive tract; they have been carefully 
studied and described by several writers—Mohr,* Zahn ° and von Wyss ° 
—but most extensively by Nakamura.’ Ciliated esophageal cysts are 
comparatively large, ranging in size from that of a cherry to that of a 
medium sized apple. Monolocular and bilocular cysts have been 
described. In the majority of cases they were congenital. Nakamura 
describes five different types of epithelium in these cysts, namely, cylin- 
dric, ciliated cylindric, cuboidal, squamous and light embryonic squamous 
epithelium. These various types occur normally in the esophagus at 
various stages of the embryonic development. Schridde* has shown 
that the first covering of the esophagus consists of a single layer of 
endodermal epithelium of low cylindric or cuboidal form which is 
replaced by two layers of cylindric epithelium of high light cells, and 
these again by ciliated cylindric cells. Then smaller and larger groups 
of light epithelium in from three to four layers appear, crowd in between 
the other cells and push forward to the surface. This epithelium is 
transitory ; its desquamation begins in the fourteenth and fifteenth week 
and is completed at the time of birth. Ciliated epithelial cells can be 
demonstrated during the entire embryonic life, but desquamation takes 
place early, and at the same time fibrillar cells appear. Beginning with 
the thirty-sixth week, intercellular bridges and spaces can be observed. 
At birth the squamous epithelium is present in from nine to ten layers; 
in the adult it has twenty-four layers. The endodermal cells of the 
esophagus are therefore capable of differentiating in five directions and 
of producing as many types of cells with sharply differentiated morpho- 


4. Mohr, R.: Zur Kenntnis der Cysten des Mundbodens und des Oesopha- 
gus, Beitr. z. path. Anat. u. z. allg. Pathol. 45:333, 1909. 

5. Zahn, F.: Ueber mit Flimmerepithelien ausgekleidete Cysten des Oesopha- 
gus, der Pleura und der Leber, Virchows Arch. f. path. Anat. 143:171, 1896. 

6. Van Wyss, H.: Zur Kenntnis der heterologen Flimmercysten, Virchows 
Arch. f. path. Anat. 51:144, 1870. 

7. Nakamura, N.: Ueber die Cysten des Oesophagus und ihre Bedeutung, 
Ztschr. f. ang. Anat. 1:461, 1914. 

8. Schridde, H.: Die Entwicklungsgeschichte des menschlichen Speiser- 
ohrepithels und ihre Bedeutung fiir die Metaplasie, Miinich, J. Bergmann, 1907. 
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logic characters, namely, high cylindric cells, ciliated cells, polyhedral 
light cells, cells with protoplasmic fibrils or processes and cylindric 
mucous cells. As to the occurrence in esophageal cysts of glandular 
structures resembling cardiac glands, an explanation is found in 
Schaffer’s ® statement that in 70 per cent of people glands like the 
cardiac glands are found in the upper part of the esophagus. Also, 
islands of gastric mucosa with glands like those in the fundus occur 
in the esophagus. At the cardia, sometimes, typical intestinal epithelium 
is found, i. e., cells with a striped cuticle, mixed with goblet cells, and 
these cells are not only on the surface, but also in the glands. The latter 
are identical with Lieberkiihn’s glands. 

These ciliated epithelial cells with inclusions of glandular structures 
are mostly congenital and due to misplacement of embryonic epithelial 
tissue of the esophagus. A few such cysts, however, have been recorded 
as occurring in old people. For an explanation of their occurrence an 
observation by Schaffer is of importance, namely, that ciliated epithe- 
lium may persist some time after birth in protected parts of the 
esophagus, for example, about diverticula and excretory ducts of glands. 





REPORT CASE 





OF 





A colored boy, aged about 2 years, was referred to me by Dr. R. A. Kordenat 
of the department of surgery, with a swelling under the tongue forcing it to 
the roof of the mouth, so that the patient had difficulty in breathing even with 
his mouth open. He was dull, listless and apathetic; he permitted handling 
without objection and was not interested in what was going on. The swell- 
ing had been aspirated a number of times in the department of minor surgery 
to give temporary relief. It was congenital and bilateral, and in color 
resembled a ranula. It occupied the center of the mouth, and extended from 
the lingual surface of the symphysis of the mandible to the thyroid cartilage. 

Under general anesthesia, I removed this growth through the mouth. An 
incision extending from the chin to the thyroid cartilage would have been 
more desirable, in that such an approach affords more room and excludes 
contamination from the mouth, but I believed I could deliver this through 
his mouth and decided to do so. 

A horseshoe-shaped incision along the under surface of the tongue at its 
junction with the floor of the mouth permitted the peeling of the soft tissues 
from the cyst membrane. I found that the cyst extended back to the thyroid 
cartilage. Its capsule was somewhat nodular, the nodules corresponding to 
a number of cavities found within (fig. 1). Even more interesting was a little 
wormlike appendix, springing from about the center of the lower surface, 
running backward independent of the cyst and terminating in a blind end at 
the thyroid cartilage. 

The entire mass, about the size of an average hen’s egg, was above the 
mylohyoid muscle. From the above observations and from the description of 
the aspirated fluid, I believed this to be a dermoid cyst. 


9. Schaffer, J.: Die Oberen kardialen Oesophagusdriisen und ihre Ent- 
stehung, Virchows Arch. f. path. Anat. 177:181, 1904; Epithel und Driisen der 
Speiseréhre, Wien. klin. Wehnschr. 11:533, 1898. 
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The patient made an uneventful recovery. His dyspnea disappeared; he 
breathed with the mouth closed, and when it was open the tongue was seen 
occupying its normal place. 

Also, a marked mental change for the better was apparent after the 
operation. His former dulness and apathy were replaced by alertness, playful- 
ness and attempts to talk. He said “baby” and “bye-bye” before leaving the 
hospital, and learned to feed himself without spilling food. These changes 
are still progressing. 





Fig, 2,—Interior of the cyst showing the variously sized loculi; natura! size. 


Cysts of this type, as may be inferred from the report, are not 
described in the textbooks, nor, as mentioned, does the literature show 
a report of such a case occurring in this location. The growth originated 
during the development of the embryo, probably through the formation 
and separation of a bud at the point of fusion of the stomodeum and 
enterodeum. The cells composing this bud proliferated, and the tumor 
mass developed, which, on section, presented a number of cystic cavities 











Fig. 3.—A, indicates squamous epithelium; B, high columnar epithelium, with 
a cuticular border, containing cells filled with a yellowish brown pigment; C, 
lymphoid tissue; D, salivary gland tissue; E, muscularis. Magnification, 150. 





Fig. 4.—A indicates high columnar epithelium like that of the gastric mucosa; 
B, glandular tissue resembling Brunner’s glands. Magnification, 150. 
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—a multilocular cyst (fig. 2) in which cells were found derived from the 
stomodeum, similar to the salivary gland cells, and from the entero- 
deum, identical with Brunner’s gland cells (fig. 3). 


SUMMARY 

This report concerns a congenital cyst of enterogenic and ecterogenic 
origin, lined by squamous, columnar and ciliated epithelium, and con- 
taining glandular structures of the salivary and intestinal glandular types 
(fig. 4). An interesting feature was the presence of a yellowish brown 
pigment in the ciliated epithelial lining. The walls proper consisted of 
a lamina propria and muscularis which in one region formed a thick 
layer at a point where several compartments met. This corresponds 
to a feature that is always found in the esophageal cysts that have been 
described. 


25 East Washington Street. 














PATHOLOGIC ANATOMY OF SYPHILIS OF THE 
PULMONARY ARTERY 


REPORT OF A CASE AND REVIEW OF THE LITERATURE * 


SAMUEL M. PECK, M.D. 


NEW YORK 


The present knowledge of syphilis of the large vessels is largely due 
to the work of Heller,’ Benda? and Chiari.* In its clinical and patho- 
logic-anatomic significance, it is mainly a question of aortic syphilis. 

Syphilitic disease of the aorta has two well characterized forms: a 
gummatous aortitis and a productive, scar-forming type. The former 
shows macroscopic gummas as its characteristic form, while the latter, 
on microscopic examination, is seen as syphilitic granulation tissue with 
eventual induration and contracted scar formation. 

The macroscopic picture of aortic syphilis is well known and need 
not be considered here. One needs only to mention that, in contradis- 
tinction to atherosclerosis, the processes are often found in greater 
numbers in the segment from above the valves to the arch. The seat 
of the syphilitic disease is preponderantly in the media and adventitia. 
The infiltration is usually found-around the vasa vasorum, and seldom 
involves the intima. 

The intima itself takes only a small part in the inflammatory process. 
It is diffusely thickened by the symmetrical laying down of collagenous 
connective tissue fibers containing but little of elastic tissue elements. 
The overlying intima may be drawn down into funnel-shaped scars, 
show fine wrinkling or be elevated and depressed in wavelike areas in 
accordance with the severity and type of the disease of the media. 

Spirochetes in the wall of the vessels affected by syphilis can be 
demonstrated by the Levaditi method. They lie in newly formed granu- 
lation tissue which as yet shows no regressive changes, and they are 
seen between the fibrils or in the lymph spaces. They can also be 
demonstrated near the necrotic tissue in the wall of the vessel. 


*From Pathologic Institute of the Friedrichshain-Hospital, Berlin; Prof. 
Dr. L. Pick, Director. 

1. Heller, A.: Die Aortensyphilis als Ursache von Aneurysmen, Ver- 
handl. d. deutsch. path. Gesellsch. II., Miinchen 1899; Miinchen. med. Wehnschr. 
50:1669, 1899; Aortenaneurysma und Syphilis, Virchows Arch. f. path. Anat. 
171:177, 1903. 


2. Benda, C.: Aneurysma und Syphilis, Verhandl. d. deutsch. path. 


Gesellsch. 6:164, 1903. 


3. Chiari, H.: Ueber die syphilitischen Aortenerkrankungen, Verhandl. d. 


deutsch. path. Gesellsch. 6:137, 1903. 
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368 ARCHIVES OF PATHOLOGY AND LABORATORY MEDICINE 


Aortic syphilis is a rather frequent condition. Oberndorfer * found 
it in 7 per cent of all cases coming to autopsy. Stadler ® found 82 per 
cent in over 200 cases of syphilis, while Chiari * reports 59 per cent from 
his syphilitic material. 

In comparison with the relative frequency of aortic syphilis, the 
localization of syphilis in the pulmonary artery is a rarity. 

An etiologic relationship between the syphilitic inflammations of the 
pulmonary artery and the infrequent aneurysms of that vessel is sup- 
ported by the work of Posselt.* However, here, even much more than in 
the aorta, simple arteriosclerosis plays a basic and essential role. Only 
three cases of pulmonary syphilis (Barth,’ Henschen * and Warthin *) 
which macroscopically and microscopically give pictures comparable to 
aortic syphilis have been reported in the literature. 

With the exception of these three cases, the condition that has until 
now been reported as recognizable syphilis of the pulmonary artery has 
usually presented itself in the form of arteritis pulmonalis gummosa. 
Cases of syphilis of the pulmonary artery have been described, however, 
in which the authors themselves admit the absence of syphilitic histologic 
stigmas and in which they fail to state the differences from the ordinary 
arteriosclerosis. ‘They based the diagnoses mainly on what they con- 
sidered accompanying syphilitic pathologic-anatomic observations in 
other organs or by syphilis in the history. 

Only twenty-nine cases, including the one reported here, were found 
in a review of the international literature on syphilis of the pulmonary 
artery. They have been divided into three groups. In group 1 (table 1) 
were included those cases in which the diagnosis of syphilis of the pul- 
monary artery was considered justifiable from the macroscopic or micro- 
scopic description given by the authors. The two cases in group 2 
(table 2) were considered secondary extensions of the syphilitic or gum- 


matous processes from adjacent areas, such as mediastinal structures, 
but the criteria for the diagnosis of syphilis were present. In the last 
group (table 3) were placed those cases in which the diagnosis was 


4. Oberndorfer, M.: Luetische Aortenerkrankung und Aorteninsuffizienz, 
Berl. klin. Wehnschr. 49:2501, 1912. 

5. Stadler, E.: Die Klinik der Syphilis, Arb. a. d. med. klin., Jena, G. 
Fischer, no. 1, 1912. 

6. Posselt, A.: Die Erkrankungen der Lungenschlagader, Ergebn. d. allg. 
Pathol. u. path. Anat. 13:298, 1909. 

7. Barth, H.: Ein Fall von Mesarteriitis luetica der Arteria pulmonalis 
mit Aneurysmenbildung, Ztschr. f. Path. 5:139, 1910. 

8. Henschen, S. E.: Das Aneurysma arteriae pulmonalis, Volkmann, 
Klin. Vortrage, 422-423, Innere Med., no. 126-127, p. 597, 1906. 

9. Warthin, A. S.: Studies of the Pulmonary Artery: Syphilitic aneu- 
rysm of Left Upper Division: Demonstration of Spirochete Pallida in Wall 
of Artery and Aneurysmal Sac, Am. J. Syph. 1:693, 1917. 
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uncertain, through either unsatisfactory macroscopic or microscopic 
descriptions, or in which the descriptions would just as well have fitted 
atheromatous or atherosclerotic changes. 

Posselt,® in his much quoted work, has reviewed the cases of syphilis 
of the pulmonary artery until 1909, but without any critical separation 
according to the points I have brought out. Barth’ has also covered 
the literature up to 1910. Jores,'® in the Henke-Lubarsch system for 
1924, reviews the subject and refers to Wagner,'' Wagner and Quiat- 
kowski '* and Posselt ° for his literature. The present report has covered 
all the available literature until 1927, and the paucity of cases since the 
last report is striking. 

REPORT OF A _ CASE 

History—A woman, aged 60, was brought to the second medical clinic on 
July 7, 1924 (Director, Prof. Dr. Pf. Richter) with marked cyanosis, cardiac 
decompensation, breathlessness and rapid pulse. Shortly after admission she 
died. Her relatives said that her husband was dissolute. There was no history 
of abortion. She had two children living and well. At the age of 32, shortly 
after the birth of one of her children, she had developed ulcers of the leg, 
which recurred in later years. She had had heart disease for eight years and 
a frequent cough for three years. She lost consciousness four weeks before 
her death, and from that time her legs and abdomen had been swollen. 

Anatomic Diagnosis—Diffuse gummas of the trunk of the pulmonary artery 
with obliterating thrombosis of the right main branch; slight syphilitic 
sclerosis of the left branch; dilatation of the heart, especially of the right 
side, with hypertrophy of the right ventricle; slight fibrosis of the mitral 
and aortic valves; open foramen ovale; sclerotic spots on the coronary arteries 
and in the thoracic aorta; hydropericardium; bilateral hydrothorax; ascites; 
cyanotic induration of the spleen; smooth atrophy of the base of the tongue; 
numerous old pleural adhesions, especially on the right side; tuberculous 
bronchopneumonia leading to fibrous scars in the right middle and lower lobes; 
stasis and parenchymatous degeneration of both kidneys; fresh hemorrhages in 
the mucosa and in the inner muscular layer of the uterus; circumscribed thick- 
ening of the fibrous capsule of the left lobe of the liver; old adhesions around 
the gallbladder. 

Necropsy.—(Performed by Prof. Dr. Ludwig Pick, Sept. 7, 1924.) The body 
was that of a medium-sized woman, and was in good condition. Subcutaneous 
fat was well developed. Postmortem contraction was not present. Postmortem 
cyanosis was present, with distinct cyanosis of the ends of the fingers and of 
the ears. The musculature was well developed. The abdominal viscera were 
in normal position; the diaphragm was in the right sixth and in the left fifth 
intercostal space. There was a moderate quantity of fluid in the abdomen, and 
the appendix was normal. Slight adhesions were found between the gallbladder 


and the peritoneum. 


10. Jores, L.: Arterien, in Handbuch der speziellen Pathologie Anatomie 
und Histologie, Berlin, F. Henke und O. Lubarsch, 1924, vol. 2. 

11. Wagner, E.: Das Syphilom im Allgemeinen, das Syphilom des Herzens 
und der Gefasse im Speziellen, Arch. d. Heilkunde. 7:518, 1866. 

12. Wagner, R. E. and Quiatkowski, G. J.: Ueber einen Fall von Syphilis 
des Herzens mit bedeutender Erweiterung der Arteria pulmonalis, Virchows 
Arch. f. path. Anat. 171:369, 1903. 
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The spleen measured 10 by 6 by 2.5 cm. and was firmer than normal. It 
was bluish red on section and showed well marked trabeculae; follicles were 
not seen. The suprarenals were normal. 

The left kidney measured 11 by 4 by 3 cm. The capsule stripped easily; it 
was of flabby consistency and the surface was smooth. On section the cortex 
was found to be of ordinary width and was light grayish yellow. The pyramids 
were dark red, and the markings were well preserved. 

The right kidney measured 12 by 4 by 2 cm., and presented the same con- 
ditions as the left. The ureters, bladder and vagina were normal. There was fresh 
blood in the muscles around the fundus of the uterus, and mucous membrane 
over this area. The muscular wall was not thickened. The tubes were patent, 
and the ovaries were normal. The pouch of Douglas and the rectum were 
normal. 

The stomach, the duodenum, papilla of Vater, the bile ducts and the pancreas 
were normal. The portal vein and hepatic artery were normal. 

The liver measured 25 by 19 by 6 cm. The part of the capsule against the 
right ribs showed a white, thickened, palm-sized area; the consistency was 
normal. On section, the lobules appeared well defined, and yellowish brown. 
From one half to three fourths of a liter of a serous fluid was found in both 
pleural cavities. The lungs were adherent to the thoracic walls by flat, stringlike 
adhesions, especially on the right side. Both lungs were a little enlarged and 
somewhat heavy, containing air without augmented consistency. In the right 
middle and lower lobes singles nodules, hazelnut-sized and smaller could be felt. 
On section they were a reddish brown, and on pressure a bloody, air-containing fluid 
was expressed. In the place in which the indurated areas were felt in the 
parenchyma of the right lung slategray, firm nodules were seen, in which were 
embedded numerous grayish-white, pinhead-sized tubercles. The bronchi were 
normal, The branches of the pulmonary artery and the veins in the parenchyma 
of the right lung were smooth and normal. 

When the lungs were removed, it was seen that the branches of the right 
pulmonary artery which entered the lung were completely thrombosed. Nothing 
was to be seen of the lumen. 

The pericardium contained about 50 cc. of serous fluid. The epicardium and 
pericardium were smooth and shining. 

The trunk of the pulmonary artery was much thickened, and felt firm. The 
heart was much enlarged. Dark blood was expressed from the chambers of the 
heart. The heart was examined together with the aorta. The left ventricle and 
auricle were dilated. The thickness of the wall of the left ventricle was 1.2 cm. 
and that of the right ventricle was 0.5 cm. The mitral and aortic valves showed a 
diffuse thickening of moderate degree. The endocardium was normal. The heart 
muscle was prevailingly grayish red. The right ventricle was much dilated. The 
papillary muscles and trabeculae were distinctly flattened. There was a similar 
dilatation of the right auricle. The tricuspid was normal. The pulmonary valves 
were not thickened to any extent, and the right medial lunula was fenestrated 
(fig. 2). 

While the heart muscle showed no infiltration, the trunk of the pulmonary 
artery was seen to be changed in a striking and extreme measure. The changes 
began immediately over the valves (fig. 1). 

The usually relatively thin wall of the pulmonary artery showed a diffuse, 
callous-like thickening of unequal degree. 

The intima was irregularly elevated by a number of flat and sometimes 
cushion-like masses of a firmly elastic consistency. The whole lumen was nar- 
rowed. At the point of bifurcation of the right pulmonary artery there was a 
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Figure 1 


Figure 3 


Figure 4 


Fig. 1—Opened right ventricle showing the narrowing of the trunk of the pulmonary 
artery by multiple gummas. 

Fig. 2—Pulmonary ostium showing narrowing from gummous arteritis. 

Fig. 3.—Microscopic section through the wall of the pulmonary artery (left) with a 
gumma projecting into the lumen. The media is seen as a dark band. The formation 
of gummas is essentially an intimal process. Ten per cent formalin, paraffin, Weigert’s 
elastic stain-carmine; low power magnification; « 7. 


Fig. 4.—Syphilitic endarteritis in the wall of the gummatous pulmonary artery. The 
technic used was the same as in figure 3. Leitz objective 4, ocular 2. 














PECK—SYPHILIS OF PULMONARY ARTERY 375 


deep retraction, and the branch itself was completely closed. The correspond- 
ing left branch was widened, and its wall did not show the diffuse thickening 
seen in the main trunk; but for a distance of 1.5 cm. from its point of origin, 
the intima was still grayish yellow and showed induration and irregular eleva- 
tion. There was a crevice-like defect of the intima of the main trunk immedi- 
ately over the anterior sinus of Valsalva. It was lentil-sized, with slightly 
jagged edges, which entered fairly deeply into the thickened wall (figs. 1 and 2). 

A longitudinal section was made through the whole length of the trunk and 
the left branch in a line corresponding to the middle of the right pulmonary 
leaflet. The greatest thickening measured 2 cm., and the transparent, indurated 
masses with their yellowish areas of infiltration were outlined by the yellowish, 
still intact wall of the pulmonary artery. 

The main branch of the right pulmonary vein was filled with solid grayish- 
red masses of thrombi. 

The ascending aorta, the arch and the trunks of the other large vessels 
were smooth and normal. On only part of the isthmus of the aorta were there 
grayish, sclerotic intimal thickenings which were partly arranged in a typical 
form around the exit of the intercostals. 

The coronary arteries were widened, and yellowish-white deposits were 
scattered on the intima. 

The base of the tongue was smooth. The soft palate with the uvula, tonsils, 
the pharyngeal mucosa, esophagus, larynx, trachea and thyroid were normal. 

Microscopic Examination.—The preparations were preserved according to the 
method of Pick. For purpose of examination a piece was cut through the 
entire wall of the pulmonary artery along its longitudinal axis corresponding 
to the area of greatest thickness and including adjacent portions which were 
not so thick. Sections were also taken from the thrombosed right branch and 
from its branches supplying the upper and lower lobes, the heart muscle, the 
left branch and the parenchyma of both lungs. The sections were embedded in 
paraffin and stained with hemalum-eosin, Van Gieson’s stain, resorcin-fuchsin 
after Weigert, and counterstained with alum carmine, and Levaditi stains. 

After staining with Weigert’s elastic stain, the media of the original wall of 
the artery could be seen macroscopically as a well differentiated band. It was 
noticeable that the main part of the thickening and especially the elevated areas 
were situated internal to the media (fig. 3). Generally speaking, even at the 
places in which gumma formation was macroscopically most noticeable the 
media was preserved fairly well. 

The adventitia was thickened, and consisted of a heavy nucleus and 
poor connective tissue, for the most part concentrically arranged around 
the longitudinal axis of the vessel. Here and there fat grapelets were enclosed. 
In the outlying parts especially were found circumscribed areas of round 
cell infiltrations, many of them perivascular. Somewhat larger arteries and 
veins were present, usually with a more or less thickened intima, which some- 
times caused complete closure. This intimal thickening consisted 6f a rather 
loose connective tissue which contained a moderate amount of spindle cells, and 
which was sharply differentiated from the muscular coat of the media in the 
smaller arteries. In these vessels the elastic stain revealed the closed ring of 
elastica interna between the thickened intima and the media. This ring was 
often split up into several layers, and also formed in rings. Especially well 
formed was a circular elastic formation situated immediately below the endo- 











Tea 


OE ES 


rr 
= 


La ee ES ee 


Figure 5 Figure 6 


Figure 7 


Figure 8 
Fig. 5.—Syphilitic endophlebitis in the wall of the gummatous pulmonary artery. The 
technic was the same as in figure 3. Leitz objective 4, ocular 2. 
syphilitic granulation 
The technic was the 


Fig. 6.—Damage and rupture of the elastic fibers (dark) by 
tissue (light) in the media of the gummatous pulmonary artery. 
same as in figure 3. Leitz objective 3, ocular 2. 


Fig. 7.—Cross-section of the branch of the pulmonary artery to the right upper lobe 
The technic was the same as in 


Endarteritis obliterans syphilitica with recanalization. 
figure 3. Low power magnification; *« 10. 

Fig. 8.—Section of the parenchyma of the right lower lobe. Endarteritis obliterans 
syphilitica of the small arteries of the lung. The technic was the same as in figure 3 


Leitz obiective 3, ocular 2. 
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thelium of the narrowed lumen. The small veins were completely closed, and 
there was a new formation of elastic elements from the elastic tissue (figs. 
4 and 5). 

Many areas in the media were fairly well preserved and free from infiltra- 
tions and necrosis; the nuclei and elastic fibers took a fairly good stain. 
Those areas corresponded to the places in which there was relatively little 
thickening of the wall of the pulmonary artery. In the area of intimal 
thickening all types of microscopic changes were found. Granulation tissue, 
not characteristic, rich in small round cells, grew out in small strips from the 
adventitia into the media. Besides round cells, they contained fairly numer- 
ous plasma cells, which in some parts developed to such a_size that they 
divided the media. Thus in those places the elastic elements of the media 
were cut up into small irregular fragments embedded in the mass of granula- 
tion tissue (fig. 6). In the granulation tissue inside of the original media 
were found small vessel trunks narrowed by intimal proliferation, sometimes 
going on to total closure. 

Where there was a moderate thickening of the wall of the artery, the intima 
showed an increase in connective tissue. This connective tissue contained a 
moderate amount of spindle cells, and was frequently penetrated by thin 
capillaries. Its nuclear content was enriched by infiltrations of lymphocytes 
and plasma cells. On its inner surface there was a small amount of fibrin with 
beginning organization. The elastic tissue played a rather inferior role here. 
The media was demarcated by several layers of elastic fibers. A closed layer 
of elastic tissue parallel to the intimal surface separated the layer of fibrin 
and the adjacent connective tissue which probably produced the organization, 
from the rest of the thickened intima. The former was totally free from 
elastic elements, while the later was frequently penetrated by delicate elastic 
fibers. Fresh thrombotic layers more solid and more irregular and rich in blood 
were superimposed on some parts of the intimal surface (fig: 3). 

At the site of the humplike intimal thickenings which appeared macro- 
scopically as yellow nodules with grayish transparent bases, a most complete 
type of necrosis was noted. These areas were granular, streaky, homo- 
geneously or irregularly colored by eosin, and in places still showed karyor- 
rhectic or round small pyknotic nuclei. Toward the medial side were seen 
the lumina of tensely filled capillaries (fig. 3). 

The elastic stain frequently revealed small heaps of elastic elements 
partially breaking up. These were irregularly disposed, but seemed to pre- 
dominate near the media. Between areas of this kind and the media a non- 
characteristic type of granulation tissue was interposed, which seemed to be a 
continuation of the granulations from the media itself (fig. 3). 

The Levaditi stain was negative for spirochetes. 

A cross-section through the thrombosed right branch of the pulmonary 
artery or through the main branches which supplied the upper and lower lobes 
showed that the media was preserved intact throughout its whole extent. 
The picture in all parts was that of a completely closed recanalized thrombus. 
The lumen was filled with a rather poorly cellular connective tissue contain- 
ing numerous prominent vessels, partly of venous and partly of arterial 
character, many of which showed endarteritic and endophlebitic changes. 
The loose connective tissue itself in places contained abundant thin elastic 
fibers in rather dense clusters. Neither in the adventitia nor in the mass of 
connective tissue filling the original lumen were there cell masses of inflam- 
matory nature (fig. 7). 
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The small veins in the parenchyma of the lung were filled with blood and 
sometimes with recanalized thrombi. Masses of connective tissue enclosing 
small blood vessels were seen in cross-sections of the right lung (fig. 8). 

Besides severe fragmentation of the muscle fibers, the heart frequently showed 
smaller fibrous, scarlike areas poor in nuclei. The sudan stain showed no partic- 
ular fat content of the heart muscle. 


PTS SECS 


SUMMARY 


1. Syphilis of the pulmonary artery, as shown by those cases in 
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which there is no doubt about the etiology, attacks almost exclusively 
the main trunk and only occasionally extends to one of the main branches. 
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It is a rare disease, not only when considered by itself, but also as com- 
pared to the relative frequency of aortic syphilis. Only twelve absolutely 
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certain cases inclusive of the one reported here could be gathered from 
the international literature studied (group 1). 
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2. Besides those cases which may be designated as primary syphilis 
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of the pulmonary artery, there is a form which may be called secondary 
and which is characterized by the immediate extension of gummatous 
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processes from the mediastinum into the wall of the pulmonary artery 
(group 2). 

3. On microscopic examination, the presence of gummas in the trunk 
of the pulmonary artery exceeds that in the corresponding form of the 
productive syphilitic aortitic type in the ratio of 9:3. In syphilitic 
disease of the aorta the proportion is reversed, as far as could be judged 
from the material so far studied. 

4. The forms of syphilis of the pulmonary artery corresponding to 
the productive aortitis in the material studied are combined with the 
formation of aneurysms. 


5. Gummas of the pulmonary artery may be solitary or multiple. 
Sometimes they are in the form of a totally diffuse, severe gummatous 
inflammatory process, as in the case reported here, and may be com- 
bined with scarlike changes of the arterial intima, which may result in 
a closure or thrombosis of one main branch of the pulmonary artery 
(this case). 


6. The formation of gummas in the pulmonary artery, especially in 
the case of solitary gummas, may cause no change in the lumen. In 
other cases stenosis results (cases 1, 2, 3, 4, 12). Gummas of the 
pulmonary artery are frequently accompanied by aortic syphilis, namely, 
syphilitic aneurysm of the aorta. 

7. Frequently the heart participates in the formation of gummas in 
syphilis of the pulmonary artery. Accompanying syphilitic changes in 
the other organs, such as gummas or scars in the liver, are not infrequent. 
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However, the aorta, the heart and the other organs may be found free 
from the syphilitic processes in the most severe type of syphilis of the 


pulmonary artery. 

8. The necrotic gummatous formations of the severest type may 
remain entirely localized to the intima of the pulmonary artery. This 
is contrary to the observations so far described in the pathologic anatomy 
of gummatous aortitis in that in the latter there is a total syphilitic 


mesa-ortitis. 
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THE PRODUCTION OF MALIGNANT ULCERS IN THE SKIN 
OF RATS 

WITH NOTES ON THE CAUSE OF CANCER IN THE UTERUS, BREAST 
AND LIVER* 


MONTROSE T. BURROWS, M.D. 


ST. LOUIS 


In another article’ it was shown that sarcomas may be developed 
from embryonic tissue by treating fragments of this tissue with a Berke- 
feld filtrate of a Jensen sarcoma of rats. In these experiments it became 
of interest to see if carcinomas might be developed by the same or a 
similar procedure, and to study the conditions which led to the develop- 
ment of carcinomas in the adult animal. Previous experiments * showed 
that the response of any tissue to stimulation is proportional to its cell 
density. In the tissue culture, the cells that grow in fragments placed 
in plasma or in plasma containing active stimulating substances are those 
that are more numerous and most compact in the fragment; the other, 
less crowded, cells are destroyed by the more actively growing ones. 
Fragments of mesenchyme stimulated to grow in the cultures develop a 
sarcomatous organization. A few of these fragments transplanted to the 
animal develop into sarcomas. In the same manner, it was also shown 
that fragments of the ureter and other tissues containing dense masses 
of epithelial cells develop into typical carcinomas when stimulated in the 
cultures. The more densely cellular masses of epithelial cells grow in 
these fragments at the expense and destruction of the less densely cellu- 
lar connective tissue and muscle. 

In other studies * of the behavior of the epithelial and the connec- 
tive tissue cells in the tissue cultures, it was noted that the conditions 
that regulate the growth of one of these kinds of cells are not different 
from those that regulate the growth of the other. Both can grow 
independently in plasma only when they are crowded into suffi- 


*From the Research Laboratories of the Barnard Free Skin and Cancer 
Hospital, and the Department of Surgery, Washington University School of 
Medicine. 

*Burrows, M. T.: The Experimental Production of Malignant Ulcers in 
Rats, J. Missouri M. A. 20:145, 1923. 

1. Burrows, M. T.: The Production of Malignant Sarcoma in Embryonic 
Tissue By Means of Berkefeld Filtrates of the Jensen Sarcoma of Rats, Arch. 
Path. 4:168, 1927. 

2. Burrows, M. T., and Johnston, C. G.: The Action of Oils in the Produc- 
tion of Tumors, With a Definition of the Cause of Cancer, Arch. Int. Med. 
36:293 (Sept.) 1925. 

3. Burrows, M. T.: Some Factors Regulating Growth, Anat. Rec. 11:335, 
1916-1917. 
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ciently dense masses and in a sufficiently small amount of stagnant 


mediums well supplied with oxygen The only striking difference 
between the two types of cells is that the epithelial cells liberate an 
active proteolytic ferment under the proper conditions. This ferment 
dissolves the fibrin of the plasma clot. The presence of this ferment 
often changes the environment about the epithelial cells so that they 
appear to behave differently from the connective tissue cells, even under 
otherwise similar conditions. 

These facts led to the belief that the tendency for the development 
of sarcomas in the early life of the animal and of carcinoma in later life 
is to be related to the relative density of these cells in the different 
periods. In the early periods of life this same mesenchyme becomes 
reduced in most parts of the body to cells widely separated by intercell- 
ular substances. At this period these cells are concentrated only in 
the periosteum of bone, in the membranes lining the body cavities and in 
the ovary. Sarcomas of later life are restricted largely therefore, to 
these three regions. In other regions the more densely cellular masses 
are epithelial. 

While it seemed most likely that this factor of cell density is 
important in determining whether a carcinoma or a sarcoma will 
develop in the animal under the influence of stimulation, a more care- 
ful study of the experiments here outlined indicates that this may not 
have been the most important factor in determining the development of 
the sarcomas reported in another paper.'| The embryos used in these 
experiments were chopped into numerous small fragments, many of 
which were composed entirely of densely packed mesenchyme cells. 
Other fragments, such as those of the brain, liver and other organs, were 
composed almost entirely of epithelial cells. The latter masses of epi- 
thelial cells responded by an active growth in the presence of the 
sarcoma filtrate. There is also no evidence that the epithelial cells do 
not respond as quickly as the mesenchyme. In fact, they often respond 
more quickly in the cultures. The development of the sarcomas in these 
experiments was probably due to a factor not active in tissues left undis- 
turbed in the host. The fragments of the embryo composed largely of 
epithelium will not attach themselves readily to the host, while the 
fragments composed largely of mesenchyme become connected readily. 
Even if the lesions became carcinomas, it was possible that the carcinomas 
always disintegrated from the lack of this attachment or of a proper 
blood supply. The untreated fragments of liver, brain and other epi- 
thelial organs of the embryo do not grow readily when transplanted into 
the tissues of the host. As noted in another paper,’ only part of the frag- 
ments of an embryo grow when transplanted into the tissues of the host. 
The fragments that take are those rich in mesenchyme cells, such as the 
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skin, intestines, bone, cartilage and sex glands. As also noted in the 
previous paper,' the blood vessels of the host do not grow into a trans- 
planted fragment. For these fragments to take, their blood vessels must 
grow out and unite with similar sprouting vessels from the adjacent 
tissues of the host. Investigation of the conditions under which the 
capillary sprouts can grow out from the transplant and from the host 
tissues has shown that they can grow only into the fibrinous exudate 
that connects the transplanted fragment with the host tissues. They 
move out into the coagulated exudate which accumulates about the 
transplanted fragment and primarily cements or fastens it to the host 
tissues. As the endothelial cells enter this exudate they precipitate the 
fibrinogen to true fibrin and exert tension on the clot. Fibrin fibrils 
are thus caused to form between the transplant and the host tissues, and 
the capillary sprouts move along these fibrils. The capillary sprouts of 
the two sides are thus brought together. As noted previously, epi- 
thelial cells, especially those of endodermic and ectodermic origin, 
liberate active proteolytic ferments under the conditions of transplanta- 
tion. The ferments dissolve or completely liquify these clotted exudates.‘ 
This is probably the reason that fragments of the normal liver, brain 
and other organs never grow when transplanted to the host. They 
degenerate from the lack of blood supply. 

It was not surprising, therefore, that carcinomas failed to develop 
in the experiments here mentioned. For the same reason, one could not 
expect carcinomas developed in vitro from any tissue to take with any 
regularity if transplanted to the host. As noted in the foregoing paper,’ 
Barta ° and Maximow ° had developed carcinomas in fragments of ure- 
ter and breast in tissue cultures by treating these fragments with 
embryonic extract and bone marrow, respectively. Attempts to trans- 
plant to animals the carcinomas thus produced in fragments of tissues 
have not been successful. As the foregoing observations on trans- 
plantation of tissues indicate, this failure may have been due not to the 
fact that these carcinomatous-like changes are not true carcinoma, but 
merely to the failure of such tissues to transplant readily. To develop 
carcinomas by the same method, it seemed evident that one must pro- 
duce them in the animal and from tissues of the host having an already 
well established blood supply. 

4. Burrows, M. T.: Studies on Wound Healing; “First Intention”: Heal- 
ing of Open Wounds and the Nature of the Growth Stimulus in the Wound and 
Cancer, J. M. Research 44:615, 1924; Die Bewegung des Epithels der Haut, 
Arch. f. exper. Zellforsch 1:378, 1925; footnote 3. 

5. Barta, E.: Experimental Histological Studies: 1. Some Factors Regu- 
lating the Morphology of Tissue (Ureter in Vitro), Anat. Record 29:33, 1924. 

6. Maximow, A., Ueber krebsahnliche Verwandlung der Milchdruze in 
Gewebskulture, Virchows Arch. f. path. Anat. 256:813, 1925. 
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In the study of the production of sarcomas in the fragments of 
embryonic tissue, it was found that the sarcomas had developed not 
from any evident proliferation and continuous action of the stimulus, 
but from a preliminary transformation of the embryonic fragments 
from a cellular tissue rich in blood vessels to a similar cellular tissue with 
a relatively poor blood supply. The stimulus had acted for the time 
that it had been held in contact with the fragments. During this time 
it had caused the cells at the periphery of the fragment to grow actively 
at the expense of the other cells and structures in the fragment. Sar- 
comas had developed in those fragments in which the cells had become 
increased and the blood vessels reduced to a certain minimum at the time 
when they became connected with the tissues of the host. It became of 
interest in these experiments to ascertain whether carcinomas might be 
developed in the adult skin of the host by the same procedure. 

It has been noted that the tissue of young embryos grows readily 
after a latent period of a few hours when placed in a tissue culture in 
which plasma is used as a medium. Adult tissues do not behave the 
same, however. ‘The adult cells will not grow from cellular fragments 
in a simple body medium unless they are first washed carefully with 
plasma over a period of from two to several days.’ These tissues con- 
tain large quantities of growth inhibitor My previous studies * indicated 
that the plasma removes a lipoid substance, the ergusia, from these tis- 
sues. This is evidently the active substance that must be removed 
before the cells can grow independently. It became evident, therefore, 
that before carcinomas could be made to develop in the adult skin this 
growth inhibitor must be removed from about the cells. In proof for 
this belief, I have found that the tissue of malignant sarcomas of rats 
differs from the normal tissues of rats in that it is free from demon- 
strable ergusia or growth inhibitor. The actively growing embryonic 
tissue, on the other hand, contains small quantities of this substance.° 
As is evident, therefore, the formation of the sarcomas reported in the 
previous paper’ must have been due not alone to the crowding of the 
cells, but also to the removal of this small quantity of the growth inhibi- 
tor. How this small quantity of growth inhibitor had been removed 
from these embryonic tissues in transforming them to sarcomas also 
became a problem of interest in this further analysis of the subject. 


7. Lambert, R. A.: Comparative Studies Upon Cancer Cells and Normal 
Cells: II. The Character of Growth in Vitro with Special Reference to Cell 
Division, J. Exper. Med. 17:499, 1913. 

8. Burrows, M. T.: The Mechanism of Cancer Metastasis, Arch. Int. Med. 
37:453 (April), 1926. 

9. Burrows, M. T., and Jorstad, L. H.: On the Source of Vitamin B in 
Nature, Am. J. Physiol. 77:24, 1926. 
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It was noticed in a few of the experiments reported in the previous 
paper ' that when fragments of embryonic tissue were placed in the 
derm of the host rather than in the subcutaneous tissue, they caused 
atrophy of the epidermis, and a great loss of blood vessels and hyalini- 
zation of the surrounding derm. It became of interest to see, therefore, 
whether this atrophy and loss of blood vessels in the skin of the host 
could be related in any way to the loss of the ergusia, or the growth 
inhibitor, in these tissues. 

It is well known that spontaneous cancers of the skin in man arise 
either in cellular benign tumors or in parts undergoing atrophy 
There is also much evidence to show that a similar atrophy pre- 
cedes the development of cancers in other parts of the body. 
Chronic inflammatory processes with hyaline changes and atrophy pre- 
cede the development of cancers of the breast in most, and perhaps in 
all, cases. ‘The same is true probably for cancer of the uterus. Either 
leukoplakia or chronic inflammation most often precede the development 
of cancers of the mouth. Primary cancers of the liver have not been 
seen in other than cirrhotic livers. 


While this relation between atrophy and cancer is well known, it is 
equally well known that not all tissues that undergo atrophy become 
cancerous. Whether this latter fact indicates that the atrophy must have 
reached a certain amount before cancers develop or whether the atrophy 


is only one of two or numerous factors causing this disease had not been 
determined. It became of interest, therefore, to study these atrophies 
and their possible relation to the general conditions necessary for the 
independent growth of the normal cells of the body as noted by the 
studies of the tissue cultures. 

Cancers of the skin of man occur most frequently in persons exposed 
to weather, light or other specifically acting conditions and substances 
such as coal tar and other lipoid solvents. They do not tend to occur in 
all parts of the body of these persons, but only in those areas exposed to 
light or to the other specifically active substances. In farmers and 
sailors, cancers appear most frequently on the face and hands. Cancers 
of the scrotum are common in chimney sweeps. In engineers and fire- 
men, cancers are common on the parts of their legs that are more or less 
continuously exposed to the glare of the fire box of the engine. The 
roentgen ray also causes similar changes in the skin and cancer in 
persons exposed to it. 

Since these experiments were completed Jorstad '® has shown that 
the primary action of coal tar is atrophy and hyalinization, and as I have 


10. Jorstad, L. H.: The Action of Lipoid Solvents on the Organism and in 
the Production of Cancer, J. Cancer Research 10:229, 1926. 
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proved, this atrophy and hyalinization is the result of the removal of the 
ergusia from the tissue." I have also shown that light acts in a similar 
manner.'? Since it is well known that many cancers peculiar to man 
arise from other conditions and apparently largely independent of such 
causative agent, it became of interest to see whether an actively growing 
tissue might not also bring about similar changes in the tissue. Many 
of the cancers of the breast and uterus are difficult to explain, except in 
terms of the more or less continuous stimulation these organs suffer in 
the course of normal life. 

In the light of these facts, I began to study the atrophies produced 
by the growing embryonic tissue which had been placed in the derm of 
a few of the animals, and to study them more carefully in terms of the 
general facts referable to an independent growth of cells, as deduced 
by the tissue culture. 

EXPERIMENTS 


Two sets of these experiments were planned and performed. In the 
first series of experiments from 0.3 to 0.4 Gm. of untreated fragments 
of 13, 14, 15 or 16 day old rat embryos, respectively, were injected into 
the derm of the skin of young rats that were full brothers and sisters of 
the embryos. Sixty-seven rats were used for these first experiments ; 
fourteen received from 0.3 to 0.4 Gm. of untreated fragments of 13 day 
old rat embryos; nine the same quantity of untreated fragments of 14 
day old rat embryos ; twenty-three injections of two chopped up 15 day 
old rat embryos respectively, and twenty-one rats each received chopped 
up 16 day old rat embryos. The injections were made into the dermis, 
directly beneath the epidermis. The fragments were cut small so as to 
be introduced through a small hypodermic needle. These fragments 
grew the same as those injected into the subcutaneous tissue (fig. 1). 
Atrophy of the epidermis with loss of hair appeared eventually in all of 
these cases. In many it appeared as early as from ten days to two weeks 
after the embryonic tissue had been transplanted. This early appearance 
of atrophy was more common in those rats that had received injections of 
the fragments of older embryos than in those that had received injec- 
tions of fragments of the younger embryos. It progressed always to 


11. Burrows, M. T.: Energy Production and Transformation in Protoplasm 
As Seen Through a Study of the Mechanism of Migration and Growth of Body 
Cells, Am. J. Anat. 37:239, 1926; The Nature of Hyalinization and Atrophy in 
Cells and The Tissues, to be published. Studies on the Nutrition of Tissue Cells, 
to be published. 

12. Burrows, M. T.; Jorstad, L. H., and Ernst, E. C.: Cancer, Vitamin 
Imbalance and Roentgen-Ray Activity, J.A.M.A., 87:86 (July 10), 1926. Fur- 
ther Studies of the Effect of Graded Doses of X-Rays on Animals Fed Various 
Dietaries, with a Note on the Effect of Dietary in the Treatment of Patients 
with X-Rays, Radiology, to be published. 
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the eventual formation of ulcers in the centers of the atrophic areas. In 
the rats receiving fragments of 13 and 14 day old rat embryos, the 
ulcers did not appear until sometime between seven and eighteen months 
after the fragments had been transplanted or the tumors had become 
large. The ulcers developed in most of these cases when the tumors 
were between 9 and 15 months old. 

Corresponding with this late appearance of the ulcers, the skin also 
often failed to show atrophy at the beginning of the growth of these 
younger embryonic fragments. There was, on the other hand, a 
primary hyperplasia of the epidermis. The hair grew more rapidly in 
this area, and the epidermis thickened. 

When fragments of 15 and 16 day old embryos were introduced this 
sarly, hyperplasia either was absent or was of short duration. Atrophy 
appeared early and progressed to ulceration, generally by the fourth 
month. 





Figure 1 Figure 2 


Fig. 1—A carefully dissected embryoma which developed in the sub- 
cutaneous tissue of a rat injected with one chopped up 15 day old rat embryo. 


Fig. 2—An atrophic ulcer, which formed in the epidermis in contact with an 
embryoma in the dermis of a rat; a cyst of the embryoma ruptured through the 
ulcerated area; the embryoma developed from the fragments of one chopped up 
rat embryo, 16 days old; the ulcer developed after four months of growth of the 
embryoma; the photograph was taken six months later. 


Many of the ulcers healed after a time, only to reform again. In sev- 
eral instances, cysts of the embryomas ruptured through them (fig. 2). 
None of them ever showed any malignancy. Aside from the few 
removed for histologic study, they were left undisturbed throughout the 
life of the rats, from one and one-half to two and one-half years. 
Forty-four such ulcers were left undisturbed during this time. One 
became infected, and a large abscess formed in the embryoma. Almost 
the entire embryoma became necrotic. This infection led to the death 
of the rat. The walls of the abscess cavity in this case showed the 
characteristic picture of the wall of pyogenic abscesses in these animals. 
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The other ulcers showed little change, except in size after their forma- 
tion. 

Microscopically these ulcers are of the simplest type. The tissue 
about them is atrophic and often shows hyaline changes. Cellular or 





Fig. 3—A low power photomicrograph of the edge of one of the simple 
atrophic ulcers which developed over these embryomas; this cyst is lined with 
squamous epithelium; atrophic hair follicles and sweat glands are seen in the 
tissue beneath the ulcerated area. 
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Fig. 4.—A higher power photomicrograph of the edge of the ulcer shown in 
figure 3; the atrophy and sclerosis of the epidermis after an evident hyperplasia 
and the general early hyaline changes in the connective tissue of the derm 
should be noted. 





vascular reaction does not take place at the edges and base of the ulcers, 
and the epidermis ends bluntly at the edge of the ulcer. A poorly cell- 
ular and partially hyalinized connective tissue forms the base (figs. 3 


and 4). 
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THE EFFECT OF INJECTIONS OF FRAGMENTS OF EMBRYONIC TISSUE 
PREVIOUSLY TREATED WITH A_ BERKEFELD FILTRATE 
OF A JENSEN SARCOMA 


Having failed to produce carcinomas with injections of the untreated 
embryonic fragments, in the next experiments I was interested to note 
the effect of a more active growth of this embryonic tissue. In the 
experiments reported in the previous paper it was shown that a certain 
number of fragments of 15 and 16 day old rat embryo grow much more 
actively after treatment with the filtrate of an extract of Jensen sarcoma. 
In the second series of experiments it was interesting, therefore, to 
inject fragments of 15 and 16 day old rat embryos first treated with a 
Berkefeld filtrate of an extract of a Jensen sarcoma. Fragments of 
14% or 2 to 15 day old rat embryos or 1 to 16 day old embryo were 
injected into each host. Seventy-five animals received injections, not 
including a few of the earlier experiments. In approximately forty of 
the animals the embryonic tissue grew fairly well; in six it grew exces- 
sively. 

In these cases, it is interesting that the fragments did not affect the 
skin of the host the same as those of the same age embryos that were 
not treated with the Berkefeld filtrate of the sarcoma. ‘Treatment with 
the tumor extract changed the fragments of the 15 and 16 day old 
embryos so that they acted on the skin in most instances the same as 
untreated fragments of 13 and 14 day old embryos. 

As noted previously, the skin suffered an early hyperplasia about the 
fragments of 13 and 14 day old rat embryos, and then a slowly 
progressing atrophy proceeding to ulceration after from nine to 
eighteen months. About the untreated fragments of 15 and 16 day old 
embryos, this atrophy commenced earlier and proceeded to ulceration 
much more rapidly. Ulcers generally appeared as early as the fourth 
month. Treatment with the Berkefeld filtrate of the sarcoma slowed 
the oncoming atrophy of the host tissues about these older fragments, so 
that the picture was the same as that about the younger embryonic frag- 
ments. The epidermis underwent first a hyperplasia, and then a slow 
atrophy proceeding to ulceration after from nine to eighteen months. 

In one of the rats, however, the picture was different. Injections 
into the skin of this rat had been made with fragments of one 16 day old 
rat embryo, these fragments having been previously placed in a Berke- 
feld filtrate of Jensen sarcoma for seven minutes. In this rat, two 
ulcers appeared at the end of the fourth month. These ulcers were 
different from those noted in the other rats of this series. They had a 
woody hard resistance, thickened, gray, opaque edges and dirty, thick, 
gray bases. They resembled in every way cancers of the skin as seen in 
man. Sections of both ulcers showed them to be adenocarcinomas aris- 
ing from the sweat glands of the skin at the site of the introduction of 
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the embryonic tissue and the Berkefeld filtrate of the Jensen sarcoma 
(fig. 5). A section of the other tumor is published (Burrows ).** 

In these experiments, carcinomas developed in the presence of the 
Berkefeld filtrate of the sarcoma. There was not any possibility that 
these tumors arose from any cells in the filtered extract of the sarcoma. 
They arose, evidently, from the sweat glands of the skin of the host. 
The strain of rats to which the host belonged has been in the laboratory 
under constant observation for five years. Spontaneous malignant 
tumors had never arisen in the ancestors of this rat or in any of the 
other rats in the laboratory. There was no evidence to show, there- 





Fig. 5.—A section of one of the malignant ulcers growing in the skin over a 
four month embryomas which developed from one chopped up 16 day old rat 
embryo taken up and injected with a Berkefeld filtrate of the Jensen sarcoma. 


fore, that these tumors arose from other than the experimental condi- 
tions imposed on this rat. 
COM MENTS 


To produce the sarcomas noted in the previous paper ' it was neces- 
sary to inject the filtrate with fragments of embryonic tissue that could 
grow in its presence. The filtrate injected alone is without effect. Can- 
cers did not develop when the embryonic tissue alone was introduced. 
The combination of the two led to the development of the sarcomas. 

13. Burrows, M. T.: Is Cancer a True Disease or Merely the Result of a 


Condition of Change in the General Organization of the Organism? (fig. 3), 
Radiology 4:407, 1925. 
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The carcinomas described in this paper did not develop in the 
embryomas, but in the adjacent tissues of the host. These tissues had 
suffered 1 preliminary hyperplasia and a subsequent atrophy in the 
presence of the growing embryonic fragments and the sarcoma filtrate. 

In the previous experiments ' considerable evidence has been pre- 
sented to show that the sarcomas developed as the result of a local 
stimulation and growth of the cells in the embryonic fragments with a 
degeneration of other parts. This proliferation does not take place in a 
manner to build a normal tissue. It leads always to the formation of 
dense masses of cells free from blood vessels. Other blood vessels of 
these fragments also suffer destruction during this local proliferation of 
cells. When the blood vessels are completely destroyed, the fragments 
degenerate when transplanted to the host. When the vessels are not 
sufficiently destroyed, the fragments grow normally or more rapidly to 
form benign embryomas. When the vessels are reduced and the cells 
increased in the proper proportions, the sarcomas developed. The sar- 
comas developing in these experiments were explained previously as the 
result of this change in organization of the tissue. My later experi- 
ments have shown, however, that these tissues must have also suffered 
a decrease in their ergusia content. How this was accomplished was 
not explained. 

In the experiments reported in this paper, it has been shown that 
carcinomas can be developed in the skin of the host as the result of the 
same changes in organization. The carcinomas in these experiments 
developed after a primary stimulation of the epithelial cells or of the 
more cellular masses of the skin, with 2 corresponding decrease in blood 
supply and atrophy of the connective tissue. In both instances, the 
conditions were the same. The malignancy was directly the result of 
an increase in certain masses of cells with an atrophy and hyalinization 
of others and a reduction in the blood supply of the whole.* Sarcomas 
have not been developed so far in the embryonic fragments, except in 
those cases of stimulation with the Berkefeld filtrate of the Jensen sar- 
coma. In the same manner, carcinomas did not develop in the skin of 
the animals that had received injections with the chopped up embryos 
alone. To produce the carcinomas it was necessary to cause an exces- 
sive growth of the embryonic tissues by treating them with the extract of 
the Jensen sarcoma, and only in the cases in which the embryonic tissue 
suffered the excessive growth noted in the few experiments of the 
previous paper ' did the carcinomas develop. 

In again going over the experiments reported in this paper, it was 
noted also that the sarcomas developed practically at once in_ the 
embryonic tissue, while the carcinomas appeared only after a latent 
period of four months. The differences in the time of development cor- 
respond closely to the differences in the time required for these tissues 
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to respond by growth in the cultures and also to the differences in the 
ergusia content of these tissues." In previous experiments in the labora- 
tory, it was shown that coal tar and other lipoid solvents act to produce 
cancer, in that drops of these oils attract the cells away from their inter- 
cellular substances and blood vessels and crowd them about their peri- 
pheries.'* These drops of lipoid solvents also cause hyalinization and 
atrophy of the tissues, which are similar to the precancerous lesions 
known to man. These changes in the tissues are also comparable to the 
lesions noted in these experiments and after the use of roentgen rays. 

My studies of the mechanism of the migration of tissue cells’? and 
of the action of lipoid solvents have shown that the migration of cells 
toward the drops of the lipoid solvents and the eventual hyalinization of 
the tissues is the result of a simple dissolving of the ergusia or lipoid 
soluble elements of the tissues and cells by the lipoid solvents. It has 
also been shown that roentgen rays act by a slightly different procedure 
to remove these lipoid soluble elements from the cells and tissues.’® 

While it is impossible without a further analysis of the exact struc- 
ture and composition of intercellular substances and cells to prove com- 
pletely that these atrophies and hyalinizations are the result of the simple 
removal of the ergusia, or the lipoid soluble elements, from the cells and 
intercellular substances, the analogies between the changes produced by 
the growing embryonic tissues and the lesions preceding and accompany- 
ing cancerous development in the organism are complete. In the papers ** 
that follow this one, I have made these analyses and have shown not 
only that the removal of the ergusia must produce these hyaline and 
atrophic changes in the cells and tissues, but that the ergusia is also 
absolutely essential for the growth of the tissue cells. 

The studies of coal tar and roentgen rays indicated clearly that these 
substances act to produce in the tissues the same changes necessary for 
an independent growth of body cells in the tissue culture. They induced 
the cancers either by dissolving the excess of the ergusia and causing 
the cells to move together into stagnant masses so that they could form 
and retain ample archusia (S) for this growth, (this is seen in the action 
of oils and tar) or by destroying the blood vessels and mobilizing the 
fat soluble vitamin fractions of the tissues so that they were removed 
from the tissues affected by other normal tissues of the organism (this 
is shown in the action of roentgen rays and radium)."® 

As is well known, however, cancers may be induced not only by 
lipoid solvents, roentgen rays and radium, but also by animal parasites 


14. Jorstad, L. H.: The Behavior of Coal Tar in Adult and Embryonic 
Tissue, J. Cancer Research 9:232, 1925. Burrows and Johnston (footnote 2). 
15. Burrows (footnote 11, first reference). 
16. Burrows (footnote 12, second reference). 
17. Burrows (footnote 11, second and third references). 
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(Febiger) '** and by bacteria (Smith).'® The striking frequency of 
cancers of the breast and uterus of women is also difficult to explain in 
terms of any facts so far deduced. While a common precancerous 
lesion of the breast (chronic cystic mastitis) has been classed with 
chronic inflammation, it is peculiar in that the prominent changes in this 
condition are hyaline changes in the vessels and connective tissue and 
hyperplasia of the epithelium. It is also questionable whether any evi- 
dence has been established in favor of chronic irritation playing a 
necessary role in the development of cancer in either the uterus or the 
breast. It is interesting to note in this regard that the women who have 
the most children and who suffer the most injuries to their breasts are 
not the ones who have cancer. Early breast cancer is most common in 
women who have not suffered such injury. Cancer develops in the uterus 
or breast that is undergoing generalized or localized vascular changes 
and hyalinization of the intercellular substances. While it is well known 
that acute and chronic inflammations precede the development of these 
cancers in many cases, these absolutely proved forms of inflammation do 
not precede all cases. As I have pointed out elsewhere,” chronic cystic 
mastitis resembles chronic interstitial nephritis, the leukoplakias and 
kraurosis. These latter lesions are similar to those produced by coal 
tar, other lipoid solvents and roentgen rays, burns from excessive heat 
and the atrophies and hyaline changes in the skin following continuous 
and long exposure to the sun’s rays, or artificial lights containing ultra- 
violet rays. Since Hartman, Bollinger and Doub *' have shown that a 
typical chronic interstitial nephritis can be produced by injuring the 
kidneys with roentgen rays, one is justified, as I have noted,” in placing 
such lesions as chronic interstitial nephritis, chronic cystic mastitis and 
certain of the liver cirrhoses in a class with the leukoplakias and other 
precancerous lesions, rather than in that with chronic infectious inflam- 
mations. 

Evidently, then, before any conclusions can be drawn about the cause 
of cancers of the breast and uterus, one must analyze in detail the 
various peculiarities of these organs and all the factors involved in their 
normal functions. Primary cancers of the liver have not been observed, 
to my knowledge, except in cirrhotic livers. I have seen primary can- 


18. Febiger, K.: On Spiroptera Carcinomata and Their Relation to True 
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1919. 

19. Smith, E. F.: Studies on the Crown Gall of Plants, Its Relation to 
Human Cancer, J. Cancer Research 1:231, 1916. 

20. Burrows, M. T.: Functional Studies Throughout the Course of Roent- 
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Throughout the Course of Roentgen-Ray Nephritis in Dogs, J. A. M. A. 88:139 
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cers of this organ in Banti’s cirrhosis, as well as in the so-called alcoholic 
cirrhosis. In both of these types of cirrhosis, the liver often suffers for 
a long time not only degenerative changes but also active regeneration. 
The animal parasites and bacteria that induce cancer in animals and 
plants liberate growth stimulating substances. They induce an active 
growth of the neighboring cells of the host. To understand the manner 
in which these parasites produce cancer, one must understand the effect 
of such a growth of cells of the host on the surrounding normal tissues 
of the host as well as on these growing cells themselves. 

One of the peculiarities of cancer of the breast and of the uterus in 
women is their great frequency. A difference in the habits of the modern 
man and the modern woman is a tendency on the part of the latter to 
starve herself, whereas the man does not. The foods that women shun 
most are the fattening ones, such as milk, cream, butter and eggs. A 
striking peculiarity of the breast and uterus of women is that they suffer 
periodic stimulation and growth. These periods of growth coincide 
with the ovarian cycles or menstrual periods. Before any conclusions 
were drawn in regard to the cause of the frequency of breast and uterine 
cancer, it seemed necessary to prove or disprove, therefore, that such 
cycles of growth might not be important for the induction of these can- 
cers. It was also equally important to know, if such cycles of growth 
are important, why they are not operative in more women than they are. 

The experiment reported in the previous paper * answers these ques- 
tions. It was possible to show that an actively growing tissue may 
induce a loss of blood vessels and hyaline changes in adjacent tissues. 
When stimulated by the Berkefeld filtrate of the Jensen sarcoma the 
same actively growing embryonic tissue caused not only the atrophy 
and hyaline changes but also a true cancerous process. This cancerous 
transformation does not take place except when the growth of the 
embryonic tissue is stimulated with a tissue extract free from ergusia, 
but rich in archusia. Even traces of the ergusia in the extracts of young 
embryonic tissue prevented the cancerous transformations. 

When cancer of the breast is considered with these facts in mind, 
one notices that the epithelial cells suffer the periodic growth changes. 
Preceding the development of cancer in the breast, the connective tissue 
portions suffer atrophic and hyaline changes ; the fat disappears, and the 
blood vessels are obliterated, and the epithelial cells either proliferate to 
form extra layers which fill the alveoli or ducts, or grow to form cysts. 
As this hyperplasia of the epithelium and the degeneration of the con- 
nective tissue continues, cancers eventually develop. 

The experiments reported in this and in the previous paper’ were 
performed on well nourished and well fed hosts. My work on the 
action of coal tar’* and roentgen rays'* has shown definitely that 
dietary is most important in effecting these changes. The removal of 
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the ergusia with hyaline and atrophic changes and cancer—the uses of 
coal tar or roentgen rays—is accelerated in underfed animals and greatly 
hindered in animals receiving a well rounded dietary high in vitamin A. 
There is not any reason to believe, therefore, that the presence of a 
cancer of the breast or uterus in one woman and not in another may not 
be related to her food intake and her hereditary or acquired ability to 
use this food. 

In further proof for this deduction, it is important that an oil tumor 
in the arm of a woman suffering from chronic interstitial nephritis 
became active and grew at once when she placed herself on a vitamin- 
free dietary, and returned to its previous size and quiescent state on a 
vitamin-rich dietary.** 

In the same manner, these experiments indicate that any actively 
growing bacteria or animal parasite that can stimulate growth in the 
cells of the host may induce cancer. My analysis of the action of 
Pseudomonas tumefaciens has shown that it liberates only vitamin B 
during its active periods of growth. Its actions on animals fed with it 
is exactly the same as that of the Jensen sarcoma. In plants in which 
this organism grows readily, the tissues must suffer those same changes 
observed in the embryonic tissue treated with the Berkefeld filtrate of 
the Jensen sarcoma.’ The tissues surrounding these cells stimulated 
to grow by the parasites must suffer changes identical to those about the 
growing embryonic tissues. The same applies to the action of the 
animal parasjtes described by Wood and his assistants ** and by 
Febiger."* 

In the light of these facts, primary cancer of the liver may be also 
the normal outcome of cirrhosis of the liver in any person surviving 
for a sufficiently long time. The continuous regeneration of liver tissue 
in this process must eventually reduce the vitamin A content of the 
liver to that point necessary for an independent growth of its cells. 

Possibly, therefore, by these experiments, an explanation has been 
found for cancers of the breast and the uterus, which explains their 
frequency and their existence in terms of the facts known about them. 
The same applies to primary cancer of the liver, and probably can be 
shown to be important in the development of cancer in other internal 
organs. One should not expect renal cancer to develop when both 
kidneys are involved with a chronic interstitial nephritis. These organs 
are too essential to the life of the person. Cancer should develop only 
when the change occurs in a small area or areas of either kidney. 


22. Burrows, M. T., and Jorstad, L. H.: The Cause of the Growth of Sar- 
coids or Oil Tumors, J. A. M. A. 88:1460, 1927. 

23. Bullock, F. D., and Curtis, M. R.: The Experimental Production of 
Sarcoma of the Liver of Rats, Tr. N. Y. Path. Soc. 20:149, 1920. 
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CONCLUSIONS 


1. Untreated rat embryonic tissue injected into the derm of the skin 
of host rats grows actively and produces atrophy and ulceration of the 
host’s tissue. While the younger embryonic tissue grows more actively, 
it produces the atrophy and ulceration more slowly than the tissues of 
older embryos. 

2. The addition of a Berkefeld filtrate of a Jensen sarcoma to the 
older embryonic tissue causes a marked slowing in the appearance of 
atrophy and ulceration in the adjacent host’s tissues. 

3. Carcinomas have not developed in the animals that received 
injections of the untreated embryonic tissue. Carcinomas have devel- 
oped only in a limited number of these animals that received injections 
of embryonic fragments taken up in the Berkefeld filtrate of the Jensen 
sarcoma. 

4. The fragments of tissue of older embryos produce ulceration of 
the skin after about four months. The addition of the Berkefeld 
filtrate to these fragments delays this development of ulceration so that 
it does not appear until after from nine months to a year and a half. 
The carcinomas in these cases appeared about four months after the 
injection of the tissue. 

5. The development of the carcinomas in these cases can be explained 
as the result of the removal of the ergusia or vitamin A** from 
the tissues, a stimulation of the cells of the host with an associated dis- 
appearance of the blood vessels. The cancers have been shown to 
result, therefore, from changes that are produced by coal tar, other 
lipoid solvents, roentgen rays and other conditions leading to cancer. 

6. Cancers develop only when extracts of tissue rich in the archusia 
and poor in the fat soluble vitamins are used for stimulation. Even 
traces of fat soluble vitamins prevent the cancerous production. 

7. Cancers of the breast and the uterus in the undernourished 
woman may be only the result of the normal periodic stimulation that 
the epithelium of these organs suffers. 

8. Primary cancer of the liver may be explained as the result of the 
regenerative and degenerative changes peculiar to cirrhosis of the liver. 

9. Animal parasites and bacteria cause an active proliferation of the 
host cells which, in turn, must lead eventually to cancer. 


24. The term “vitamin A” has been used in the several papers not, in the 
sense of many recent chemists, to designate one of the fat soluble vitamins, but 
to designate all of those fat soluble vitamins necessary for normal growth. 
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Laboratory Methods:and Technical Notes 


EFFECT OF BLOOD PRESERVATIVES ON UREA 
DETERMINATION* 


ROBERT A. KILDUFFE, M.D. 
Director, Laboratories, Atlantic City Hospital 
AND 
ELEANOR G. SPRINGER 


ATLANTIC CITY 


The value of a mixture of 0.001 Gm. thymol and 0.01 Gm. sodium 
fluoride, first suggested by Sander ' as a preservative for specimens of 
blood for chemical analysis, has been substantiated by numerous workers. 
The efficiency of this preservative in inhibiting glycolysis has led to its 
wide use in blood sugar determinations. 


Effect of Blood Preservatives on the Urea Determinations 





Oxalate Filtrate Fluoride Thymol Filtrate 

wena ae TSS ame ous witsinds ne 
Urea Nonprotein Urea Nonprotein 

Case Nitrogen Nitrogen Creatinine Nitrogen Nitrogen Creatinine 


137 “— 11 10 eee 11 
20 50 2 11 50 2 
18 36 1.7 36 1.7 
17 ; 


100 ons 4.5 


—, 


5 


2 
9.5 


1.25 
1.1 


Because the mixture, which is an anticoagulant as well as a preserva- 
tive, sometimes is used in specimens intended for general analysis by the 
Folin-Wu technic, it is of practical importance to note that it markedly 
affects the values obtained for urea. This effect is well shown in the 
accompanying table. 


*From the Laboratories of The Atlantic City Hospital. 
1. Sander, F. V.: J. Biol. Chem. 58:1, 1923. 
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HOAG-JACOBSEN—ZENKER-FIXED TISSUE 





While Schwenker * has stated that the sodium fluoride preservative 
is without effect when the system of analysis outlined by Myers * is 
used, in which the aeration technic is employed for the determination of 
urea, it is obvious from the table that erroneous results will be obtained 
when any method other than aeration is employed for this purpose. 














RAPID HISTOLOGIC METHOD FOR ZENKER-FIXED TISSUE * 


F. ArteNneE Hoac, A.B. ann V. C. Jacospsen, M.D., Avspany, N. Y. 







The pathologic laboratory is often requested to “rush” certain specimens, so 
that a report of a histologic examination can be ready in about twelve hours. The 
frozen section method has its obvious limitations, and there are various methods 
for formalin-fixed tissue for rapid work. Zenker’s fluid is the best all round 
fixative known today, and at the Albany Hospital the following method has been 
used satisfactorily for several years. It permits paraffin sections of Zenker-fixed 
tissue to be reported on in ten hours. Complete fixation, of course, depends on 
whether the fluid is sufficient for the amount of tissue. It is our practice to use 
a piece 2 by 2 by 0.2 or 0.3 cm. in from 80 to 100 cc. of fixing fluid. 









The following steps are then observed: 





1, Fix in Zenker’s fluid for three hours. 
2. Wash three hours. (This usually removes all bichromate, but no harm is 
done if a trace remains, as it will be removed by washings of the section.) 
3. Place in 80 per cent alcohol for one half hour. 
Place in 95 per cent aicohol for one half hour. 
Place in absolute alcohol, one half hour. 
Place in second absolute alcohol, one half hour. 
Chloroform, one half hour. 
Saturated solution of paraffin in chloroform, one half hour. 









CONAms 


Place in oven for ten minutes. 
10. Embed at 53 C. for from twenty to thirty minutes. 






Cutting and staining is done as follows: 


1. Cut sections and mount on slide by albumin-glycerin method. 

2. Place slide in an upright position in oven for twenty minutes. 

3. Draw slide over edge of a hot plate several times to assure secure mounting. 

4. Chill by holding slide on ice, and blot. (Steps 3 and 4 occupy five minutes.) 

5. Place in xylol for five minutes. 

6. Dip into absolute alcohol. Dip into 95 per cent alcohol. Dip into 80 per cent 
alcohol. 














*From the Pathologic Laboratory of the Albany Hospital and Department ; 
of Pathology of Albany Medical College. 
2. Schwenker, F. F.: Preservation of Blood for Chemical Analysis. Arch. : 
Path. $:410 (March) 1927. j 
3. Myers, V. C.: Practical Chemical Analysis of Blood, ed. 2, St. Louis, ; 
i 









C. V. Mosby Company, 1924. 
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7. Place in 0.5 per cent iodine for five minutes. 

8. Decolorize in four changes of 80 per cent alcohol. 

9. Delafield’s hematoxylin from ten to fifteen minutes. 

10. Acid alcohol to remove any excess of hematoxylin. Wash in water. 
(Usually there is no excess of hematoxylin, and this step is unnecessary.) 

11. Restore hematoxylin blue with weak ammonia water. Wash in water. 

12. Place in eosin or phloxine; then in absolute alcohol; then in xylol. 

13. Mount in xylol balsam. 
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General Review 


ACUTE YELLOW ATROPHY OF THE LIVER* 


BENJAMIN ROMAN, M.D. 
BUFFALO 


INTRODUCTION 


General Comment.—Acute yellow atrophy of the liver is a well 
characterized anatomic condition which presents in typical cases a picture 
that is unique in pathology, nothing similar occurring in any other 
organ. The accompanying clinical manifestations are common to a 
large group of infections or intoxications involving severe damage to 
the liver, with jaundice as a prominent symptom and often spoken 
of as icterus gravis. Therefore, as the important feature of the 
condition is a rapid reduction in the size of the liver, the diagnosis will 
depend on the clinical demonstration of that phenomenon. In other 
words, acute yellow atrophy is an anatomic but not a clinical entity. 
The etiology is unknown, but many cases of poisoning with different 
substances such as phosphorus or chloroform have led to changes in 
the liver identical with those of acute yellow atrophy. In contradis- 
tinction to such cases, the acute yellow atrophy of unknown etiology is 
often designated as “genuine,” “primary,” “idiopathic” or “cryptogenic.” 
The cryptogenic variety will be the center of discussion in this review. 

Name.—Acute yellow atrophy is a time-honored name, but I shall 
show that the pathologic condition which it is supposed to designate 
frequently justifies neither the term “acute” nor “yellow,” and 
occasionally it may not even justify the term “atrophy.” The unfitness 
of the name is universally recognized, but as it is no longer taken 
literally its use is generally continued, and is therefore used in this 
article, the word yellow often being omitted for the sake of brevity. 
There seems to be little advantage in coining new names such as 
“acute necrosis,” “acute autolysis,” “hepatic dystrophy,” “heptolysis,” 
etc., for a condition in which the nosologic position is uncertain and 
the etiology obscure. 

Early History.—lf the subject of acute yellow atrophy is approached 
from the anatomic side, its history begins with Rokitansky* (1842), 
who first described it as a specific disease that was well characterized 
anatomically in relation with the symptom-complex of icterus gravis 
(icterus typhoides). Previous to this, a case of what seems to have 


*From the Buffalo General Hospital. 


1. Rokitansky, C.: Handbuch der pathologischen Anatomie, 1842, vol. 3, 
p. 313. 
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been acute yellow atrophy of the liver is recorded by Abercrombie 
(1821 ?), under the name of black ramollisment of the liver. A woman, 
aged 50, was suddenly seized with deep jaundice and nausea, but no 
fever or other complaint. Afterward, frequent vomiting of black 
matter set in, and death occurred after an illness of about three weeks. 
At necropsy, the liver appeared reduced to one third of its natural 
size; it was dark, extremely soft and apparently disorganized. The 
gallbladder was empty and collapsed. This case is reviewed by Budd * 
(1846), who in addition gives full details of the reports of two cases 
published by Alison (1835) and two by Bright (1836), all with 
necropsies, which could well have been acute yellow atrophy. 

At least one of the cases of fatal jaundice reported by Morgagni * 
(1760) is probably one of acute yellow atrophy. The patient was a 
young priest who was seized with “the jaundice a little after a kind 
of perturbation of the mind.” This was associated with pain in the 
epigastrium and vomiting of dark material. After a day or two 
stupor set in, followed by delirium. Blood drawn from a vein yielded 
a serum that was tinged yellow. The convulsions then ceased, and the 
patient lay in a stupor. There was no fever, and respiration was almost 
natural. Death occurred at the beginning of the fifth day. At necropsy 
the liver was found “flaccid and inclining to a palish color.” In the 
gallbladder, there was a darkish bile. The inner lining of the stomach 
showed multiple punctate hemorrhages. 

Possibly also two of the several cases of grave icterus included in 
the Sepulchretum of Bonnet have been cases of acute yellow atrophy. 
The one refers to an observation of Ballonius * of the case of a boy, 
aged 14, who, on the fifteenth day of a simple icterus, showed violent 
cerebral symptoms which rapidly led to his death. At necropsy, 
nothing remarkable was found in the brain, but the liver was 
“peculiarly discolored.” The other report, an observation of Guar- 
inonius,* is of a case in which the patient (Cardinal Sforza) died on 
the sixteenth day of his jaundice; the last three days of the illness were 
associated with violent convulsions. At necropsy, the liver was yellow, 
and the blood was everywhere black and fluid. 

The reference to Franciscus Rubeus (1660) as possibly being the 
first to report a case, as claimed by Lebert * or Thierfelder,® seems ques- 
tionable. The patient was a man, aged 22, who after suffering from 


2. Budd, G.: Diseases of the Liver, Philadelphia, Lee and Blanchard, 1846, 
chapter 3, p. 198. 

3. Morgagni, J. B.: De sedibus et causis morborum 2:212 (letter 37, article 
2), translated by B. Alexander, London, 1760. 

4. Cited by Morgagni (article 6). 

5. Lebert: Ueber Icterus typhoides, Virchows Arch. f. path. Anat. 7:343, 
1854. 

6. Thierfelder: Handbuch der speziellen Pathologie und Therapie, von 
Ziemssen, ed. 2, 1880, vol. 9, p. 212. 
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a simple icterus for four days, developed violent delirium, passed into 
coma, and died on the next day. There is no record of a postmortem 
examination. 

The credit for the first demonstration of a destructive process in the 
liver cells by the aid of the microscope is due to Busk* (1846), an 
English physician whose observations were confirmed by Budd. 

A good survey of the anatomic picture can best be obtained from 
the classic description of Rokitansky. The following is a literal trans- 
lation of the original quoted by Eppinger : 

The liver appears collapsed to one-half or one-third of its normal volume, and 
is especially strikingly reduced in its thickness, and with it all extraordinarily 
flabby, mushy, even diffluent, and thoroughly saturated yellow in color, its granu- 
lations obliterated. The bile vessels and the gallbladder contain little dark brown, 
dark green, viscid bile, mostly a mucobiliary secretion. The blood vessels contain 
a dark, cherry-red, dirty brown-red blood. Closer examination shows disinte- 
gration of the liver cells to a finely granular detritus; the cells are cloudy, 
collapsed, and going into solution, disappearing finally and giving place to the 
detritus with which are mixed fat globules in varying quantity, bile pigment, 
crystals of tyrosin and leucin. Frequently fat is present partly in globules of 
considerable size in strikingly large quantity. To these findings are added the 
further phenomena of icterus, ecchymoses and blood suffusions of the tissues 
(peritoneum, omentum, mesentery, pleurae, mediastinum, pericardium, myocar- 
dium, endocardium, kidneys, pelves of the kidneys, tracheal mucosa, etc.) and 
hemorrhages including intestinal and uterine hemorrhages, wetness and swelling 
(edema) of the brain, hypostasis of the lungs, weakening, mushiness, and yellow 
coloration of the heart muscle, dark-red splenic tumor, hemorrhagic erosion of 
the gastric mucosa, gray bile-free bloody tarry intestinal contents, swelling or 
collapse, flabbiness, intense icterus of the kidneys with sparse cloudy icteric 
content of the urinary bladder; anemia, lack of fibrin, dark brown-red, cherry- 
red fluid, blood, gluey blood masses. 


It was on the basis of these observations that acute yellow atrophy 
established itself as a pathologic entity, though not without considerable 
controversy (Lebert, Buhl,* Forster ® and Rokitansky ). 

Thirty years later, Zenker *° (1872) reported some cases of acute 
atrophy of the liver in which the organ, particularly the left lobe, instead 
of being yellow, showed a bluish-red color, was much more shrunken 
and tougher than the yellow-colored right lobe and on cut surface was 
smooth, the parenchyma not bulging, though with equally obliterated 
markings. Here, then, the atrophic liver was red instead of yellow, and 
the question arose whether the red atrophy is merely a further stage, 
as held by Zenker, or an independent condition, as held by Klebs."' 


7. Busk: Cited by Budd. 

8. Cited by Eppinger. 

9. Férster: Ueber akute gelbe Leberatrophie, Virchows Arch. f. path. Anat. 
12: 353, 1857. 

10. Zenker, P.: Zur Pathologischen Anatomie der akuten gelben Leberatrophie, 
Deutsches Arch. f. klin. Med. 10:166 and 167, .1872. 

11. Klebs, E.: Handbuch der pathologischen Anatomie, vol. 1, p. 417; 
Lehrbuch der allgemeinen Pathologie, Jena, Gustav Fischer, 1889, vol. 2. 
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The former view prevailed, and it is now well known that cases of 
pure yellow atrophy, as Rokitansky has described them, are rare com- 
pared with those of pure red and mixed yellow and red atrophy. 
Finally, another important feature in the picture of acute atrophy 
of the liver was pointed out by Marchand ** (1895). He described a 
case of atrophy of the liver which had lasted for six months and 
which showed at necropsy, besides the picture of red atrophy, extensive 
regeneration in the form of adenoma-like nodules which filled the 
organ and projected from its surface, similar to those seen in certain 
forms of cirrhosis of the liver. This he termed “multiple nodular 
hyperplasia,” a condition that is now well recognized as representing 
the result of long-continued attempt at repair. This also has brought 
to light a certain relationship between acute yellow atrophy and cirrhosis 
of the liver and has shown at any rate that a form of complete repair 
is possible, the disease not being as incurable as was previously thought. 


General Features——The three features in the anatomic picture as 
pointed out, namely, yellow atrophy, red atrophy and nodular hyper- 
plasia, represent important steps in the course of the pathologic 
process known as acute yellow atrophy of the liver. It may be said 
that, schematically, yellow atrophy corresponds with the immediate effect 
of the injury, which amounts to a widespread necrosis of the par- 
enchymatous elements. The next step in the process is the removal of 
the products of disintegration; when this is accomplished, the picture 
of the liver changes to red atrophy. Finally, the process of repair 
which probably sets in early begins to dominate the picture and when 
highly developed is represented by a nodular hyperplasia of the liver. 
However, all these three processes almost always occur side by side, 
resulting mostly in complex anatomic pictures and making it difficult to 
estimate the duration of the process. Nevertheless, such cases in which 
red atrophy predominates and in which there are signs that recon- 
struction is on the way are mostly referred to as subacute atrophy. In 
the majority of instances, this stage coincided with the period following 
the first month of the patient’s illness. 


PATHOLOGIC ANATOMY OF THE LIVER 


Gross —Many authors, among them Kaufmann,’* Eppinger ** and 
Herxheimer,'® speak of an enlargement of the liver in the earliest 


12. Marchand, F.: Ueber Ausgang der akuten Leberatrophie in multiple 
knotige Hyperplasie, Ziegler’s Beitr. 17:199 and 206, 1895. 

13. Kaufmann, E.: Lehrbuch der speziellen pathologischen Anatomie, ed. 7 
and 8, Berlin, W. de Gruyter and Co., 1922, vol. 1, p. 712. 

14. Eppinger, H.: Ueber Icterus, Klin. Wehnschr. 1:1182, 1922. 

15. Herxheiner, G.: Ueber akute gelbe Leberatrophie und verwandte Veran- 
derungen, Ziegler’s Beitr. 72:56 and 349, 1924. 
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period of the disease. These statements are made on the basis of such 
observations as are reported by Horaczek,'* Babes,'’ Eppinger, Senior,** 
Sternberg *® and Hlava,*° but a careful examination of some of these 
reports leaves one greatly in doubt as to whether the authors were 
dealing with the disease under consideration. Yet it will be seen later 
that an enlargement of the liver in the earliest beginning of the process 
as the immediate effect of the injury is, paradoxical as it may sound, 
pathologically compatible with a process that rapidly leads to atrophy. 
It is another matter that the acute atrophy may supervene on an 
enlarged liver from any other cause when in spite of the reduction by 
the atrophic process the liver will appear enlarged. Thierfelder,® who 
has studied a collection of reports of 143 cases from the literature, states 
that in the majority of cases in which there is only a slight degree of 
reduction in the size of the liver, or none at all, the explanation lies in 
the circumstance that the process has been developed in a liver which, 
by overdistention of its glandular cells with fat or by the proliferation 
of its interstitial tissue, has previously become enlarged. An example 
of such a case is to be found in a report by Liebermeister,”* in which 
the liver weighed 1,520 Gm. and one by Frerichs,”* in which the liver 
weighed 2,100 Gm. 

Ordinarily, the liver is greatly diminished in size, even in cases of 
apparently short duration (from three to five days). On opening the 
abdomen in well marked cases, one often has to look for the liver, 
which is situated high up under the diaphragm, fallen back on the 
spinal column, and covered with coils of intestine. The diminution in 
size is mostly striking and in extreme cases, it is often stated, the 
liver may show only one fourth of its normal size. In Thierfelder’s 
collection, in thirty-three cases occuring in patients in the prime of life, 
the weight of the liver ranged between 1,000 and 500 Gm. In one of 
White’s ** patients, a blacksmith, aged 32, with a body length of 
173 cm., the liver weighed 600 Gm. 

That the reduction in size is most marked in the vertical diameter 
was emphasized by Rokitansky and subsequently by most observers ; 


16. Horazcek, F.: Die gallige Dyscrasie, Wien, 1843. 

17. Babes, V.: Ueber die durch Streptokokken bedingte akute Leberentartung, 
Virchows Arch. f. path. Anat. 136:1, 1894. 

18. Cited by Herxheimer. 

19. Sternberg, C.: Zur Frage der Todesfalle nach Salvarsaninfusion, Wien. 
klin. Wehnschr. 26:2096, 1913. 

20. Hlava, J.: Atrophia hepatis flava acuta, Prag. med. Wchnschr. 7:421, 1882. 

21. Liebermeister, C.: Zur Pathogenese des Icterus, Deutsche med. Wchnschr. 
19: 365, 1893. r 

22. Frerichs: Leberkrankheiten, Berlin, 1858, cited by Thierfelder. 

23. White, F. W.: Acute Yellow Atrophy of the Liver, Boston M. & S. J. 
158:729, 1908. 
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when the liver is placed on a slab after removal from the body, it 
appears flattened, as if collapsed. As in all atrophic processes in the 
liver, the anterior border is sharp, consisting practically of nothing else 
but the two layers of the capsule. The latter is often cloudy and 
markedly lax and wrinkled as a result of the disappearance of the 
parenchyma. The left lobe is usually more severely affected and 
occasionally the subcapsular portions of the right lobe seem to have 
suffered least, but as a rule the process extends throughout the entire 
liver. 

The color and consistency of the liver vary greatly. Only rarely 
is the process in the same stage of development throughout the liver ; 
much more often the processes of yellow atrophy, red atrophy and 
regeneration are present side by side in varying extent and degree, 
sometimes associated with hemorrhages, making for the most complex 
color schemes and variation in consistency. In the earliest cases in 
which yellow atrophy predominates, the color, largely because of the 
varying intensity of the bile stain, is variously. described as yellow. 
gamboge, saffron, ochre, or rhubarb-yellow, the consistency as soft, 
friable, sometimes mushy or pulpy. On the cut surface the color is 
particularly marked, the parenchyma bulging, the markings almost or 
totally obliterated. But in most cases there are alternating red and 
yellow parts, the latter in the form of slightly bulging, coalescent areas, 
from the size of a pin to that of an apple, embedded in the former 
which often constitute the bulk of the liver. In such cases the organ 
is flabby, can be folded on itself, and parts of it, especially the left 
lobe, can be rolled up into a scroll. Less frequently the proportion 
is reversed, when irregular, sunken red areas appear on a yellow back- 
ground. In general, the yellow areas are bulging, soft and fragile, and 
the red areas are sunken, flabby and tough and are rarely leathery. 
The markings on cut surface are usually lost in both types of atrophy, 
but large lobules can sometimes be made out in the early stages of 
yellow atrophy and small ones in later stages of red atrophy. On 
smears from the cut surface, crystals of leucin and tyrosin may often be 
demonstrated. On exposure to the air for several hours, more often 
after the organ has remained on ice over night, such crystals may be 
seen macroscopically in the form of a cob-web-like pellicle covering 
certain areas of the cut surface. 

In later stages (so-called subacute, subchronic or chronic cases), the 
bulk of the liver is red or grayish-red and of a firm consistence, often 
described as splenization, but scattered in its substance as gross evidence 
of regeneration are grayish-yellow or grayish-green, well circumscribed 
nodular masses which wlfen near the surface project almost like masses 
of tumor. The largest ones often reach the size of a cherry or a walnut, 
and on section they give the appearance of tissue of the liver with 
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exaggerated markings, the lobules being large and irregular, their centers 
often distinctly green and the peripheries yellowish-gray. The number 
of the nodules varies with the duration of the process; they are widely 
scattered in the less protracted cases and are numerous, filling the liver 
substance, in the chronic cases when the picture is that of a coarsely 
nodular cirrhosis. Occasionally, the nodules have grown so far beyond 
the surface that they appear like polyps, sessile or pedunculated, as 
in case 1 of MacDonald and Milne ** and in one of my cases. On 
the cut surface one can often see that the intervening red parts are 
traversed by irregular connective tissue trabeculae and that the blood 
vessels seem to have been brought close together. 

The gallbladder is usually relaxed and sometimes is empty, but 
mostly it has been described as containing a thin or viscid, rarely 
lightly, more often deeply, colored bile. The large bile ducts are usually 
found empty, their mucosa normal, and the duodenal orifice of the 
ductus choledochus free from obstruction, although in the older reports 
statements are found that the intestinal portion of the common bile duct 
is swollen (Schultzen and Riess **) and occluded by a plug of mucus 
(Mann *° and Waldeyer **). 

Microscopic.—The primary lesion is an intense destructive process 
of the liver cells often spoken of as necrosis, but it differs materially 
from the ordinary necrosis often seen in the liver. The earliest change, 
as in the yellow areas, in which the lobular structure is macroscopically 
still recognizable, consists in a cloudy swelling and hydropic and fatty 
degeneration of the cells. In parts in which the process is more 
advanced (ochre-yellow areas), many of the cells have disappeared, 
leaving isolated cells with marked granular or fatty degeneration, with 
faintly staining nuclei, and among these irregular masses of granular 
cytoplasm without any nuclei. Smaller cells are also seen in the spaces 
between the loose collapsing capillaries; these cells are mostly stained 
with bile, contain fat globules and are often distinctly necrotic; also 
large endothelial cells, some bile-stained, others with fat droplets and 
phagocytized red blood corpuscles and other material, are seen. The 
condition, as characterized by Councilman in his observations on White’s 
cases, is one in which the cells seem to soften and disappear by solution ; 
they lose their outline and do not show the usual refraction and acidophil 
character of the ordinary necrotic liver cell. 


24. MacDonald, S., and Milne, L. S.: Subacute Liver Atrophy, J. Path. & 
Bacteriol. 13:161, 1909. 

25. Mann, M. D.: A Case of Infantile Parenchymatous Hepatitis, Am. J. Obst. 
8:539, 1875. 

26. Waldeyer: Bacteriencolonien mit Pseudomelanose in der Leber (acute 
Atrophie), Wirch. Arch, 43:533, 1868. 
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The destructive process is so rapid that even in the earliest cases 
many areas are found (red atrophy) from which the liver cells have 
completely disappeared, leaving a shrunken lobule with much granular 
detritus and dilated sinusoids filled with blood. Among the masses of 
detritus that occupy the place of the cells, crystalline and granular bile 
pigment, fat globules, blood pigment, and phagocytic endothelial cells 
(Kupffer cells) may be seen, the latter often loaded with pigment and 
fat. Frequently many red blood corpuscles are found among the 
detritus, and this contributes to the red color of the tissue, largely due 
to the marked filling of the sinusoids. 

As the process advances, round cell infiltration usually appears in 
the portal spaces, and numerous small bile ducts become prominent. 
Also, remaining liver cells may begin to show early evidence of pro- 
liferation, and in places in which the débris has been removed, increase 
of connective tissue proceeding from the portal spaces into the lobule 
is noticed. Thus, processes of regeneration appear early, forming an 
important feature of the histologic picture of acute atrophy of the liver 
at almost any stage; but there is some difference of opinion about its 
mechanism. 


Regeneration—Attempts at reconstruction are rarely missed micro- 
scopically, except in cases that are rapidly fatal, and in older so-called 
subacute cases newly formed tissue of the liver can almost always be 
observed macroscopically, as stated in the foregoing, in the form of 
grayish-yellow or greenish-yellow nodules. The nodules generally 
resemble tissue from the liver, consisting of characteristic cells that are 
apparently newly formed. Most of these are larger than the normal 
liver cells and are often binucleated and multinucleated ; their cytoplasm 
is clear and swollen. The others are smaller and have a granular 
cytoplasm. They are arranged in irregular lobular masses in the form 
of wide trabeculae (several cells abreast) in which bile capillaries, 
usually strongly injected with bile, are to be seen; their blood capil- 
laries are narrow, appearing compressed; but rarely do they show any 
typical lobular arrangement, their central veins often being found at the 
periphery. Occasionally they show necrosis in their central parts, 
possibly as an expression of a continuation or recurrence of the destruc- 
tive process. 

The origin of the new liver parenchyma was attributed by some of 
the earlier authors (Waldeyer and Zenker) to the proliferated bile 
ducts which have been seen to appear in the portal spaces even in 
early stages of the process, and which by progressive differentiation 
are supposedly transformed into liver cells; other authors (Klebs and 
Perls 7°) were opposed to this view. Later, the process of regeneration 
was studied in protracted cases including multiple nodular hyper- 


27. Perls: Allgemeine Pathologie, 1877, p. 171. 
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plasia by Meder,** Marchand,’* Stroebe,*® Barbacci,®® McCallum ** and 
others. Ail these authors, like Klebs, found definite evidence of the 
origin of new liver cells from old ones which had survived the degen- 
erative process. But with the exception of Barbacci, they all admitted 
also the production of liver cells to a considerable extent from the 
proliferated bile ducts. Experimental work on liver regeneration at 
that time by Ponfick ** and by Podwyssozki,** especially the latter, 
seemed to favor this theory of a dual origin. 

However, Ribbert ** and Carraro,** in subsequent studies of regen- 
eration following experimental necrosis in animals, failed to prove the 
origin of liver cells from bile ducts. Ribbert also considers the origin 
of liver cells from bile ducts improbable on ontogenetic grounds, point- 
ing out that in the first anlage of the liver, differentiation of bile ducts 
and liver cells take place independently. Another view is that of some 
English authors, notably Macdonald and Milne,** who deny altogether 
the occurrence of proliferation of the bile duct in these livers; they 
claim that the preexisting bile ducts have merely become more prominent 
as a result of the absence of liver cells. This is denied by Miller and 
Rutherford,** who emphasize the multiplication of the ducts, resulting 
in the production of ramifying canaliculi to be linked up with the 
new liver cells which latter, however, are produced exclusively by 
preexisting ones. 

With this presentation of the subject of regeneration of liver tissue, 
the surface had merely been touched. The subject is complicated, and 
it would lead too far if one were to enter into all the studies that were 
made on the subject based on experimental as well as human material. 
Suffice it to say that at the present, no one denies the important rdle the 
surviving liver cells play in the regeneration in acute yellow atrophy. 


28. Meder, E.: Ueber akute Leberatrophie mit besonderer Beriicksichtigung 
der Regeneration, Ziegler’s Beitr. 17:143, 1895. 

29. Stroebe, H.: Zur Kenntnis der akuten Leberatrophie mit besonderer 
Beriicksichtigung der Spatstadien, Ziegler’s Beitr. 21:379, 1897. 

30. Barbacci, O.: Ueber Ausgang der akuten Leberatrophie in multiple knotige 
Hyperplasie, Ziegler’s Beitr. 30:49, 1901. 

31. McCallum, W. G.: Regenerative Changes in the Liver After Acute Yellow 
Atrophy, John Hopkins Hosp. Rep. 10:375, 1902. 

32. Ponfick, E.: Experimentelle Beitrage zur Pathologie der Leber, Wirch. 
Arch. 118:209, 1889; 138: (supp.) 81, 1895. 

33. Podwyssozki, W.: Experimentelle Untersuchungen ueber die Regeneration 
des Driisengewebes, Part I, Untersuchungen ueber die Regeneration des Leber- 
gewebes, Ziegler’s Beitr. 1:259, 1886. 

34. Ribbert, H.: Zur Regeneration der Leber und Niere, Arch. f. Entwick- 
lungsmechanik 18:67, 1904. 

35. Carraro, A.: Ueber Regeneration der Leber, Virchows Arch. f. path. Anat. 
195:462, 1909. 

3%. Miller, J., and Rutherford, A.: Liver Atrophy, Quart. J. Med. 17:81, 
1923-1924, 
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The frequent observation of mitotic or amitotic figures in these cells, 
which are also often the seat of a true compensatory hypertrophy, 
leaves little doubt as to the ability of these cells to regenerate. More- 
over, according to the majority of authors, this mode of regeneration is 
the most important one for the reconstruction of the liver. The 
controversy is chiefly about the bile ducts. These are usually found 
in great number in the periphery of the depleted lobule of the red 
parts of the liver, in the form of bands of cells similar to those so 
frequently found in cirrhosis. Larger structures resembling these, 
“tubules” or “pseudotubules” as they are often called, can be seen 
farther in the shrunken lobule sometimes almost reaching the central 
vein. Less frequently, they can also be found near new tissue in the 
liver. These have been interpreted by many authors, including Meder, 
Stroebe, McCallum and Ibrahim,** as sprouts from the smaller bile 
ducts of the portal spaces on their way to produce new liver cells by 
differentiation and proliferation of their elements. It was even claimed 
by Dinkler ** that he had successfully injected these tubules through the 
bile duct. Marchand, too, considered them as sprouts from the inter- 
lobular bile ducts, but in part only, the other part being formed by 
remnants of the old liver cells. Both the interlobular bile ducts and 
the residual cells of the liver participate in their formation, according 
to Marchand; while the former grows from the periphery into the 
loose mesh-work of the lobule, the latter constantly supply them with 
new “building material.” An essentially similar view is held by Muir.** 
According to other authors, among them Klebs, Ribbert, Barbacci, 
Herxheimer and Gerlach,*® these tubules represent old, surviving 
trabeculae of liver cells and have no connection whatever with the 
interlobular bile ducts; lately, Herxheimer claimed to have brought 
sufficient proof of the truth of this view. By means of Eppinger’s 
method of staining for bile capillaries, he succeeded in demonstrating 
such capillaries in the tubules in question. These capillaries take an 
axial course and show lateral bulgings and varicosities, thus correspond- 
ing closely with the normal trabecular capillaries and their lateral 
intercellular branches. Similar results were obtained in two cases of 


37. Ibrahim, A. Bey: Zur Kenntnis der akuten gelben Leberatrophie insbeson- 
dere der dabei beobachteten Regenerationsvorgange, Munchen. med. Wehnschr. 
48:780 and 838, 1901. 

38. Dinkler: Ueber Bindegewebs-und Gallengangsneubildung in der Leber bei 
chronischer Phosphorvergiftung und sogenannter akuter gelber Leberatrophie, 
Inaug. Diss., Halle, 1887, cited by Herxheimer. 

39. Muir, R.: On Proliferation of the Cells of the Liver, J. Path. & Bacteriol. 
12:287, 1908. 

40. Herxheimer, G., and Gerlach, W.: Ueber Leberatrophie und ihr Ver- 
haltnis zu Syphilis und Salvarsan, etc., Ziegler’s Beitr. 68:93, 1921. 
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acute yellow atrophy by Blum.** According to these two authors, then, 
the “pseudotubuli” are nothing more than persisting (not newly 
formed), somewhat altered trabeculae of liver cells with dilated luinen, 
and at any rate liver parenchyma in acute atrophy is regenerated 
exclusively from liver cells. 

There has also been a considerable controversy about the zonal form 
of the necrotic process. The earlier authors (Zenker,’® Hirschberg ** 
and von Khalden **) and the Vienna school of pathologists, among 
whom may be mentioned Paltauf,** Kretz *®° and Sternberg,'® described 
the process as beginning in the center of the liver-lobule. Among 
later authors who hold this view may be mentioned Ceelen,*® Wells and 
Bassoe,*? and lately also McCallum.** In one of White’s cases 
(case 3), Councilman describes a disappearance of liver tissue, chiefly 
in the center, yet Thierfelder, Kimura,*® Hess,®° Eppinger and many 
others maintain that the process begins at the periphery of the lobule 
The destructive process is usually so rapid that not many cases are 
well adapted for the study of this subject. Even in such cases one 
finds a difference of opinion. Thus, in the case of Lanz,® which is sup- 
posed to have lasted only four days, the author describes the necrosis 
as peripheral, while in Ceelen’s case of eight days’ duration it was cen- 
tral. Other opinions are: that the necrosis begins in the intermediate 
zone (Wegerle **); that it varies (Herxheimer) and that no part of 
the lobule is more affected than another (Miller and Rutherford). 
The question is of some importance, and I shall return to it later. 

41. Blum, R.: Zur Frage der Leberregeneration insbesondere der sogenannten 
schlauchartigen Bildungen bei Leberatrophie, Ziegler’s Beitr. 72:95, 1924. 

42. Hirschberg: Drei Falle von akuter gelber Leberatrophie, Inaug. Diss., 
Dorpat, 1886, cited by Herxheimer. 

43. Von Khalden: Ueber akute gelbe Leberatrophie und Lebercirrhose, 
Miinchen. med. Wchnschr. 44: 1096, 1897. 

44, Paltauf, R.: Ueber Veranderungen der Leber bei Phosphorvergiftung, 
Verhandl. d. deutsch. path. Gesellsch. 5:91, 1903. 

45. Kretz, R.: Pathologie der Leber, Ergebnisse der allgemeinen Pathologie, 
Lubarsch Ostertag 8:473, 1902. 

46. Ceelen, W.: Eklampsie combiniert mit akuter gelber Leberatrophie, 
Charité-Ann. 35:405, 1911. 

47. Wells, H. G., and Bassoe, P.: Acute Yellow Atrophy of the Liver, J. A. 
M. A. 44:685 (March 4) 1905. 

48. McCallum, W. G.: Text Book of Pathology, ed. 3, Philadelphia, W. B- 
Saunders Co., 1924, p. 313. 

49. Kimura: Ein weiterer Fall von subakuter gelber Leberatrophie mit vorge- 
schrittener Regeneration, mit besonderer Beriicksichtigung des Glycogengehaltes, 
Ziegler’s Beitr. 58:211, 1914. 

50. Hess, O.: Ueber die bei der akuten gelben Leberatrophie auftretenden 
Regenerationsprozesse, Ziegler’s Beitr. 56:22, 1913. 

51. Lanz, F.: Ueber die Behandlung der Phosphorvergiftung, Berl. klin. 
Wchnschr. 32:878, 1895. 

52. Wegerle, O.: Subakute Leberatrophie mit knotiger Hyperplasie auf tuber- 
kuléser Grundlage, Frankfurt. Ztsckr. f. Path. 15:89, 1914. 
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Chemical Analysis of the Liver—The presence of leucin and 
tyrosin has already been mentioned. It was first detected by Frerichs 
microscopically. The outstanding analyses of the liver in acute yellow 
atrophy are those of Taylor™ and of Wells,°* in whose “Chemical 
Pathology” the subject is adequately presented. The liver has been 
found to have a high water and a low fat content, its yellow color being 
chiefly due to bilirubin. It contains little if any glycogen, and lecithin 
is decreased. There is a striking increase in the organic nonlipoidal 
phosphorus. Most important, however, is the abundance in the liver of 
many of the free amino-acids demonstrable in protein digestion; purine 
bodies, among which uric acid has been demonstrated in crystalline form 
by M. B. Schmidt ** and hemolytic substances in the form of free 
fatty acids (Joannovicz and Pick **) also are present. 


ANATOMIC CHANGES IN OTHER ORGANS 


A good general picture of the postmortem changes of the entire body 
has been given in the foregoing in the words of Rokitansky. These 
have been studied in considerable detail, and more have been described. 


Spleen—In Thierfelder’s series, two thirds of the cases showed 
acute swelling, the organ often being enlarged to twice the normal size. 
Salffner ** found the spleen enlarged in forty-two out of fifty-five 
cases. Eppinger, who states that he has never failed to find enlarge- 
ment of the spleen in acute atrophy, characterizes the enlargement as 
a chronic splenic tumor ; histologically, he has found free blood in the 
pulp and hemosiderin. According to Herxheimer, slight swelling of the 
spleen is found in most cases. Both Eppinger and Herxheimer regard 
the enlargement mainly as the effect of the same injurious substance 
that produces the changes in the liver, although portal stasis may also 
be a factor, especially in protracted cases. 

Bone Marrow.—Eppinger has also noticed hyperplasia (red) of the 
bone marrow in all his cases, as has Herxheimer; the former considers 
this in connection with his observations in the spleen as pointing to 
excessive destruction of blood. 


53. Taylor, A. E.: A Chemical Study of the Liver from a Case of Acute 
Yellow Atrophy of the Liver, J. M. Research 3:424, 1902. 

54. Wells, H. G.: Chemical Pathology, ed. 5, Philadelphia, W. B. Saunders 
Co., 1925, p. 613; The Chemistry of the Liver in Acute Yellow Atrophy, J. Exper. 
Med. 9:627, 1907. 

55. Schmidt, M. B.: Die Stoffwechselvorginge bei akuter gelber Leber- 
atrophie, Ziegler’s Beitr. 69:222, 1921. 

56. Joannovicz, G., and Pick, E. P.: Ueber hamolytisch freie Fettsaure in der 
Leber bei akuter gelber Leberatrophie und Phosphorvergiftung, Berl. klin. 
Wehnschr. 47:928, 1910. 

57. Salffner, O.: Zwei Falle von akuter gelber Leberatrophie, Inaug. Diss., 
Munich, 1889. 
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Pancreas—Not infrequently, small foci of fat necrosis (inflam- 
matory) have been found associated with acute atrophy (Emmerich,”* 
Eppinger, Seyfarth *° and Umber ®), and Salomon has reported a 
case showing extensive fat necrosis. This, too, is generally considered 
as concomitant with the changes in the liver as frequently observed in 
cirrhosis of the liver. 


Ascites—According to Riess,®°* the presence of moderate amounts 
of ascitic fluid that is usually bile-stained is much more common than 
was previously assumed. Herxheimer asserts, in agreement with many 
observers and in opposition to Milne ** and Umber, that after the sixth 
week the presence of ascites is almost the rule, although it is exceedingly 
rare before that period. 


Heart and Kidneys.—Fatty degeneration seems to be a constant 
though comparatively later feature in the heart and kidneys, especially in 
the latter. Forty-one of the sixty-six cases of Salffeld showed degen- 
eration of the kidneys and thirty-nine, degeneration of the heart. 
Meyer,** who found fat in the capsule of the glomerulus and in the 
convoluted tubules, considers it the result of a lipemia—as a nephrosis. 
He also demonstrated considerable increase of fat chemically. Necrosis 
of the kidney tubules has been found by Janssen,*° Wells and Bassoe,** 
Verse ® and Herxheimer ; Schmidt also saw calcification of the tubules. 


Other Observations.—Fatty degeneration of the skeletal muscles 
was found by Paulicki and Wagner ; Zenker’s degeneration, by Schmidt ; 
fatty degeneration of the glandular cells of the stomach and those of 
the intestinal villi, by Bollinger,** Hlava *° and Rosenheim; ** retinal 


58. Emmerich: Akute Gelbe Leberatrophie, Miinchen. med. Wchnschr. 68: 
999, 1921. 

59. Seyfarth, C.: Leberatrophein, Centralbl. f. allg. Path. u. path. Anat. 
31:255, 1921. 

6&0. Umber, F.: Leberatrophie, Berl. klin. Wchnschr. §7:125, 1920. 

61. Salomon, G.: Zur Etiologie der akuten gelben Leberatrophie, Berl. klin. 
Wehnschr. §4:112, 1917. 

62. Riess, L.: Phosphorvergiftung und Leberatrophie, Berl. klin. Wchnschr. 
44:54 (Festnummer), 1905. 

63. Milne, L. S.: The Histology of Liver Cell Regeneration, J. Path. & 
Bacteriol. 13:127, 1919. 

64. Meyer, E.: Das Verhalten der Niere bei akuter gelber Leberatrophie, 
Virchows Arch. f. path. Anat. 286:279, 1922. ' 

65. Janssen: Akute gelbe Leberatrophie bei florider Syphilis, Inaug. Diss., 
Berlin, 1911, cited by Herxheimer. 

66. Verse: Zur akuten Leberatrophie, Berl. klin. Wechnschr. 57:127, 1920. 

67. Bollinger, O.: Leberatrophie und Phosphorvergiftung, Deutsches Arch. f. 
klin. Med. 5:149, 1869. 

68. Rosenheim, T.: Akute gelbe Leberatrophie bei einem Kinde, Ztschr. f. 
klin. Med. 15:441, 1889. 
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hemorrhages with fatty degeneration and incrustation with tyrosin 
crystals, by Litten; *® atrophy of the thyroid in four out of seven cases 
by Eppinger. 

Urine.—The quantity usually diminishes toward the end; the specific 
gravity becomes correspondingly increased and the sediment heavy. 
Albumin is mostly present in traces, and occasionally a few casts are 
found. Sugar is absent. Bilirubin is almost always present, but it 
tends to diminish in quantity toward the end. Eppinger considers this 
terminal diminution in bilirubin characteristic for acute yellow atrophy 
and the same, he thinks, probably applies to biliary acids. The total 
nitrogen is increased, and the urea diminished. Ammonia may be 
increased, probably not so much the result of deficient formation of 
urea as of an increased formation of organic acids. These are found 
in the form of sarcolactic, oxymandelic, aceto-acetic, and beta-oxybutyric 
acids. There is also an increase in etheral sulphates. Uric acid is 
increased, and in patients who have ultimately recovered, enormous 
quantities of it have been found (Quincke *°). 

Leucin and tyrosin crystals have been found in the urine in the early 
days, and their discoverer (Frerichs) claimed that they were present in 
all cases. The tyrosin excreted in some cases amounted to 1.5 Gm. 
a day. This, however, has not been the subsequent experience, and 
there are many cases in which these substances could not be demon- 
strated. In Thierfelder’s collection, they were not found in seven out 
of thirty-four cases. In the unconcentrated urine, leucin is less likely 
to be found than tyrosin. By careful chemical methods, Schum 
(quoted by Wells) could demonstrate only leucin and tyrosin in two out 
of seven cases. Geronne" states that only exceptionally were leucin 
and tyrosin found in typhoid fever, smallpox, pernicious anemia, 
leukemia and severe diabetes, and that Abderhalden found them in a 
case of obstructive jaundice due to the presence of a stone in the 
common bile duct. He points out that, according to Minkowski, the 
appearance of these substances in the urine is dependent on the rate of 
disintegration of the liver parenchyma; when the process is slow, their 
excretion in the urine may be missed. Geronne found leucin and 
tyrosin in forty-six cases of jaundice of various grade, the etiology 
of which was as follows: In two out of three cases of acute yellow 
atrophy; in three out of six cases of grave jaundice in the secondary 
stage of syphilis; in eight out of thirty cases of so-called catarrhal 
jaundice, and in two out of seven cases of cholelithiasis. Finally, 


69. Litten, M.: Augenveranderungen bei akuter Leberatrophie, Ztschr. f. klin. 
Med. 5:58, 1882. 

70. Quincke, H.: Diseases of the Liver, in Nothnagel’s System 18:630, 1899. 

71. Geronne, A.: Zur Pathogenese einiger Formen des Icterus, Klin. 
Wehnschr. 1:828, 1922. 
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Geronne warns against the confounding of crystals of ammonium urate 
with those of leucin; the latter have no prickles, a lighter contour and 
no refractility. He also warns against mistaking bilirubin for tyrosin 
needles, the former being intensely brown-red. 

Blood.—The bilirubin may be markedly increased.** Here too 
leucin and tyrosin have been demonstrated (Neuberg and Richter **) 
as well as lysin (Jacoby *). There is a high amino-nitrogen content, 
and the urea-nitrogen may fall below 50 mg. per hundred cubic centi- 
meters. Sugar is at first increased; later, it is diminished and sugar 
tolerance is reduced. Lysins and cholesterol are increased as well as 
lipase, and there is a loss of fibrinogen and globulin. The coagulability 
of the blood is delayed, and the bleeding time increased. 

Cytologic Changes.—Occasionally, the number of erythrocytes is 
increased, and the blood shows a corresponding rise in hemoglobin, as 
reported by Pribram and Walter*® and by Umber. According to 
Eppinger, they are frequently diminished (2,500,000). Occasionally 
also, the leukocytes are increased (15,000), but they may fall to 2,000 
when there is an associated relative lymphocytosis (Eppinger). On 
the other hand, Weigeldt ** always found lymphopenia and moderate 
polynucleosis. The same author claims to have seen vacuoles filled with 
cholesterin esters in many neutrophil leukocytes. In spite of the increased 


bleeding time, the platelets are not diminished, and in spite of the 
presence of hemolytic substances, the resistance of the erythrocytes is 
not reduced (Eppinger). 


Feces.—There is considerable variation in the feces. Most often 
they are described as clay-colored, but they are not altogether free from 
bile pigment, especially on chemical examination. As a result of hemor- 
rhages in the intestinal mucosa, they are frequently mixed with decom- 
posed blood. The presence of neutral fat was demonstrated in two out 
of six cases by Eppinger. He was also able to examine the duodenal 
contents in one case one day before the outbreak of the graver symp- 
toms. These showed much bile but not any biliary acids. The latter 
were also absent in the bile from the gallbladder in two cases, as shown 
by direct postmortem examination. 


72. Reports as to the quantity are not available. In one case in our hospital in 
which the diagnosis was made clinically and necropsy could not be obtained, the 
van den Bergh reaction was immediately direct and the quantity, 49 units. 

73. Neuberg, C., and Richter, P. F.: Ueber das Vorkommen von freien Amino- 
sauren (Leucin, Tyrosin, and Lysin) im Blute bei akuter gelber Leberatrophie, 
Deutsche med. Wchnschr. 30:499, 1904. 

74. Jacoby, H.: Ueber Hepatolyse (akute gelbe Leberatrophie) bei Lues, 
Klin. Wehnschr. 3:840, 1924. 

75. Pribram, H., and Walter, J.: Zwei Falle von akuter gelber Leberatrophie, 
Prag. med. Wehnschr. 37:220, 1912. 

76. Weigeldt, W.: Akute gelbe Leberatrdphie, Arch. f. klin. Med. 185:358, 
1921; Deutsche med. Wchnschr. 47:1221, 1921. 
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NATURE OF THE PATHOLOGIC PROCESS AND PATHOGENESIS 


From the description of the histologic changes given in the fore- 
going, it will be seen that the earliest lesion found in the liver is repre- 
sented by a destructive process in the cells of the liver. Generally 
speaking, this may be and often is termed necrosis, but the picture does 
not entirely conform to that of ordinary necrosis, either in the liver or 
anywhere else. One sometimes gains the impression that both the disin- 
tegration and the removal of the debris is so rapid that the cells have not 
had time to develop the characteristic appearance of necrosis with which 
one is ordinarily familiar. It seems useless to enter into the old con- 
troversy as to whether this initial process is an inflammatory one, as 
insisted on by Buhl and Forster, or a degenerative one, as maintained by 
Rokitansky and Zenker and Klebs, as it is now meaningless. Light was 
gained on the question from the experimental work of Salkowski *’ and 
of Jacoby,’* through whose researches physicians became acquainted 
with the process of autodigestion, or autolysis, as Jacoby called it, a 
process that manifestly depends on the action of enzymes. On removal 
of a piece of liver from the body under sterile conditions, it will after 
a while be found to have digested itself, with the result that many of 
the products of protein digestion (albumoses, peptones, leucin and tyro- 
sin, etc.) will be demonstrable in the remaining material. On the 
other hand, as stated in the foregoing, the chemical analysis of the liver 
in acute atrophy yielded similar products (Taylor, Wells and Neuberg). 
Jacoby further showed that this autolysis in the liver in vitro proceeds 
much more rapidly in the liver of an animal that had been previously 
poisoned with phosphorus. The similarity of the two processes then 
and the relation that exists between acute yellow atrophy and phosphorus 
poisoning, as will be seen later, gradually led to the recognition that the 
injury in the liver which brings about its rapid shrinkage is a digestive 
process—an autolysis. Paltauf early recognized this for phosphorus 
poisoning, and Albrecht ** and later Liefmann *° came to the same con- 
clusion concerning acute atrophy on the basis of their histologic studies 
of autolyzed tissue. 

Before going any further, I must touch on the question lately raised 
by Umber.** He had the opportunity to examine a liver showing acute 


77. Salkowski, E.: Autodigestion der Organe, Berl. klin. Wchnschr. 16:90, 
1890. 

78. Jacoby, M.: Ueber die Beziehungen der Leber und Blutveranderungen bei 
Phosphorvergiftung zur Autolyse, Ztschr. f. physiol. Chem. 30:174, 1900. 

79. Albrecht, E.: Ueber triibe Schwellung und Fettdegeneration, Verhandl. d. 
deutsch. path. Gesellsch. 4:63, 1904. 

80. Liefmann, E.: Zur Kenntnis der Friihstadien der akuten gelben Leber- 
atrophie, Centralbl. f. allg. Path. 16:465, 1905. 
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yellow atrophy during life at an abdominal operation, and he found that, 
although the excised piece showed typical histologic changes, the gross 
appearance of the liver did not possess the characteristics usually seen 
in the organ at postmortem ; the liver was more of a bluish-red color and 
did not show any yellow parts at all. The patient recovered, so that 
Umber was unable to compare his observations with the postmortem 
appearance of the same organ. Nevertheless, his observation led him to 
conclude that the liver of acute yellow atrophy as seen at necropsy is a 
product of postmortem digestion. This is not a new idea, as the possi- 
bility had already occurred to Budd in 1846. Umber’s observation is 
undoubtedly correct, but the type of liver he has seen during life differs 
little in appearance at postmortem, as Fraenkel ** has shown and as I 
have lately had occasion to observe. Cases in which operation is per- 
formed are usually protracted ones, showing mostly red atrophy and 
regeneration and none of the yellow color of the earlier stages. The 
color of the liver at necropsy is always somewhat lighter than it is dur- 
ing life, on account of its loss of blood. On the other hand, there are 
enough cases on record in which the necropsies have been performed 
shortly after death, and the appearance of the liver was typical.** 

Above all, Fraenkel ** and Hanser ** had the opportunity to com- 
pare the two conditions, and they could not find any essential difference 
between the histologic picture of the tissue of the liver gained at opera- 
tion and at necropsy. 

Regarding the agency that brings about the autolysis in the liver, 
acute yellow atrophy or conditions simulating it closely had been 
observed for a long time in cases of human poisoning with such sub- 
stances as phosphorus, chloroform, mushrooms, etc. It could therefore 
be assumed on the basis of what amounted to human experiments that 
in idiopathic atrophy of the liver the injury of the liver cells leading to 
their autolysis is due to some form of poison, either bacterial or meta- 
bolic. It goes without saying that the poison, while injuring the cell, 
must not at the same time destroy the autolytic enzymes. The hypo- 
thesis is stated by Wells and Bassoe as follows: “It seems possible that 
any poison which does not directly cause death but which causes a severe 
injury to the liver cells without at the same time destroying the autolytic 


82. Fraenkel, E.: Bemerkungen weber akute gelbe Leberatrophie, Deutsche 
med. Wehnschr. 46:225, 1920. 

83. In one of my cases showing an acute form of the disease, in which the 
circumstances were such that the autopsy had to be performed in less than 
thirty minutes after the patient had ceased breathing, the appearance of the liver 
was characteristic. 

84. Fraenkel (footnote 82). 
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enzymes, so that the cells die and undergo rapid autolysis, may produce 
a condition identical with or similar to acute yellow atrophy.” Eppinger 
also considers another factor, namely, a disturbance in the regenerative 
power of the liver. As is well known, this is ordinarily remarkably 
efficient, but the atrophic liver may not have possessed this power suffi- 
ciently to begin with, or has lost it completely or only to some extent. 
as the result of the action of the same poison that injured the cell. 
Eppinger was led to this idea by his observation of an atrophy of the 
thyroid gland in four of his cases. He then studied the influence of 
thyroidectomy on regeneration after partial extirpation of the liver in 
rabbits and found that, unlike normal animals, such rabbits survive the 
operation only from twenty-four to forty-eight hours, not showing any 
regeneration of the liver. Yet on the one hand, the exquisite regenera- 
tions one observes in acute yellow atrophy, even during the time the 
injurious process is still active and especially after it has ceased, would 
seem to speak against such a hypothesis; on the other hand, if the 
thyroid secretion were really of importance for regeneration of the liver, 
a case like the one reported by Kerr and Rusk,** in which there was an 
enormous hyperplasia of the thyroid (and a basal metabolic rate of 
78.8), would point strongly against a weakened regenerative power in 
the liver. Eppinger also believes that both the spleen and the pancreas 
are affected by the same injurious substance simultaneously with the 
liver. This may or may not be so. 

However, the hypothesis of Quincke that the digestion of the cells 
of the liver may be brought on by a backing up of pancreatic secretion 
into the liver in consequence of an obstruction to its outflow at the duo- 
denal opening can hardly be accepted. Obstructions at the duodenal 
orifice are not the rule in acute yellow atrophy, and according to Opie,*’ 
because of greater pressure in the bile ducts, such obstructions lead 
rather to a flow of bile into the pancreas than in the reverse direction. 
Moreover, Best ** was unable to produce typical changes in the liver by 
the injection of trypsin into the bile duct in a variety of animals. 

It is only with such a process as autolysis, whereby the channels for 
efficient absorption of the liquified tissue remain more or less intact, that 
the most conspicuous feature of the condition, namely, the rapid shrink- 
age of the liver, can best be harmonized. The autolysis of the liver is 
probably also responsible for a great part of the amino-acids in the 
blood and urine, the other part being due to hepatic insufficiency. It is 


86. Kerr, W. J., and Rusk, G. Y.: Acute Yellow Atrophy Associated with 
Hyperthyroidism, M. Clin. N. Amer. 6:445, 1922. 

87. Opie, E. L.: Diseases of the Pancreas, Philadelphia, J. B. Lippincott Co., 
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88. Best: Acute Yellow Atrophy of the Liver, Thesis, Chicago, 1903, cited by 
White, Wells and Herxheimer. 
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now generally assumed that they represent products of digestion of the 
liver itself as well as those of peptic digestion which the liver has failed 
to deaminize (Wells). 

Most of the other phenomena, however, are generally ascribed to 
hepatic insufficiency. Thus, the tendency to hemorrhages is usually 
regarded, in part at least, as due to the decreased coagulability of the 
blood consequent on deficient formation of fibrinogen and fibrin ferment. 
However, some additional factor which has a damaging effect on the 
blood vessels must be involved in the process, as decreased coagulation 
of the blood alone, as, for instance, in hemophilia, does not lead to extra- 
vasation of blood. The severe toxemia, as is manifested particularly 
by the cerebral symptoms, is sufficiently accounted for by the failure of 
the intermediary metabolism, with the resulting accumulation of poi- 
sonous products, combined perhaps with imperfect oxygenation follow- 
ing the impairment of the oxidizing function of the liver. It seems 
unnecessary to assume, as the older authors did, that the organs are 
generally affected by the same poison that attacks the liver. The 
anatomic characteristics in the other organs of the body hardly warrant 
such an assumption. On the contrary, it seems that the liver in acute 
yellow atrophy bears the brunt of the condition; this is unlike the con- 
ditions allied with acute yellow atrophy, particularly phosphorus 
poisoning, for as Wells points out, the great change in the liver would 
not be possible if the poisons affected the heart, kidney or brain as they 
do the liver; in other words, the patient would die before the changes 
in the liver had time to develop. 

Nature of the Jaundice.—In modern classifications of jaundice, the 
jaundice of acute yellow atrophy is usually placed in the group called 
toxic and infective (McNee,*® Rolleston * and others). This group 
embraces a large number of conditions in which there is neither a gross 
obstruction to the outflow of bile nor a marked excess of hemolysis 
(catarrhal jaundice, many forms of icterus gravis and the jaundice of 
infectious diseases, such as pneumonia and syphilis). On the mechanism 
of this type of jaundice, there is no unanimity of opinion. Most of 
the French investigators, particularly Lemierre ® and Brulé,® explain 
the jaundice in this group of diseases on the basis of a disordered func- 
tion of the liver cells. Quite in accord with the results of the latest 


89. McNee, J. W.: Discussion of Degenerative Diseases of the Liver, Brit. 
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experiments on the formation of bile pigment (Whipple,®** McNee,™ 
Rich * and Mann *), Brulé believes that bilirubin arrives completely 
formed in the hepatic cell; that the role of the latter is not secretory 
but excretory, and that by virtue of a glandular function it regulates the 
elimination of bile much like the renal cells regulate the elimination of 
urea and chlorides. Ordinarily, as the pigment reaches the cell, it is 
passed on to the bile capillary, but in the case of a disturbance in the 
function of the cell it does not reach the capillary and is therefore 
retained in the blood. According to Brulé, all functional disturbances of 
the cell of whatever nature may be followed by biliary retention. Cer- 
tainly if one accepts the modern doctrine of extrahepatic formation of 
bile in the human organism there ought not to be any difficulty in 
explaining the jaundice of acute yellow atrophy. The circumstances 
would be analogous to the retention of urea in cases of extensive 
destruction of the kidneys. This simple explanation of the jaundice of 
acute yellow atrophy was suggested by Liebemeister in 1895. 

However, as much as others are reconciled to some form of extra- 
hepatic formation of bile, they still believe or did believe in the period 
in which they wrote about it that the liver is nevertheless of primary 
importance for the manufacture of bile pigment—if not by the par- 
enchymatous elements, at least by the Kupffer cells. Thus, Eppinger 
refers to three different modes of bile retention for an explanation of 
the mechanism of the jaundice in acute yellow atrophy; first, to actual 
intrahepatic obstruction on the ground of the presence of those capil- 
lary bile thrombi which he had demonstrated in other conditions. This 
coincides with the old theory of Stadelmann,®’ according to which all 
jaundice was either grossly obstructive or was due to intrahepatic 
obstruction. The second mode of bile retention was due to a condition 
which Eppinger named “jaundice by destruction of hepatic par- 
enchyma,” which means a laceration of the liver cells through which 
secretion is presumably poured into the circulation. Eppinger was able 
to demonstrate such lacerations in a certain part of the liver at an early 
stage of acute yellow atrophy. Since the Kupffer cells usually survive 
the autolytic process in acute yellow atrophy, he also considers the third 
mode of retention as due to the possibility of these cells throwing the 
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pigment they manufacture directly into the circulation because of the 
absence of the liver cells or their inability to receive it. Herxheimer 
agrees fully with Eppinger on the first two mechanisms, but is uncer- 
tain about the third. 

Yet, in the dehepatized dogs of Mann and his collaborators, the 
urine and blood become pigmented soon after the operation, and at 
autopsy appreciable jaundice is present. In earlier stages of acute 
yellow atrophy, it seems that at least a great part of the jaundice must 
be due to loss of liver substance. It does not require any great stretch 
of the imagination to assume that even the remaining liver cells are 
unable to perform their excretory function, but even if they were able 
to do so, there would not be enough left to eliminate bile in sufficient 
quantity to prevent jaundice. Doubtless the Kupffer cells, which proba- 
bly produce bile pigment, also contribute their share of bile to the blood. 
In later stages, the mechanism probably becomes more complicated. The 
bile thrombi of Eppinger can readily be found in the regenerated areas 
by any one who looks for them, and the question as to whether these 
are responsible for the jaundice or the disordered function of regen- 
erated cells in the sense of Brulé, or both, is difficult to decide. 


ETIOLOGY 


Age.—It is well known that young people are much more frequently 
attacked by acute yellow atrophy than old ones; it is most common 
between the ages of 20 and 30. In a total of 143 patients in Thier- 
felder’s collection of reports, seventy were between 20 and 29. Quincke 
states that about one half of the cases occur between 20 and 30. Herx- 
heimer’s collection of 200 reports of cases shows 140 patients to be under 
30 and only twenty older than 40. Many cases have also occurred in 
children, and several cases have been reported in new-born infants 
(Aufrecht,** Babes ** and Hecker *). Of all the reports published, 
Herxheimer calculates that 10 per cent occurred in children not older 
than 13 years. 

Sex.—It is equally well known that women are affected much more 
often than men. Thierfelder’s series shows a proportion of 8 to 5. 
Undoubtedly, the predisposing influence of pregnancy contributes to the 
high percentage of cases in women; still, viewed from the obstetrical 
side, the incidence of acute yellow atrophy in pregnancy seems to be 
remarkably low, judging from the figures of Braun’ in 1887 
(1: 2,800) or those ef Spath *® in 1854 (2: 2,300). 
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Alcohol.—Alcohol does not seem to be as prominent a predisposing 
factor as the older authors thought. Quincke is not satisfied that it is 
a factor, but Rolleston states that in a few instances alcoholic excess 
has been followed by acute atrophy. Herxheimer, quoting Oppolzer, 
Leudet and Wolf, states that single large doses of alcohol have led to 
acute atrophy. 

Pregnancy.—That pregnancy is a predisposing factor is certain 
More than half of the cases are said to have occurred in pregnancy. 
However, the figures in the earlier statistics are probably too high, as 
many of the cases included might have been phosphorus or chloroform 
poisoning. Herxheimer considers Salffner’s figures of twenty out of 
seventy cases unusually high, and points to the paucity of reports of 
such cases in several other smaller collections. The disease occurs 
mostly in the second half of pregnancy, although many cases have 
occurred in the puerperium, and a few in the earliest period of pregnancy 
(Beatty ***). Since it is generally recognized that previous damage to 
the liver, such as repeated attacks of jaundice and fatty liver due to 
alcohol or cirrhosis, predisposes to acute yellow atrophy, the great fre- 
quency with which it is associated with pregnancy may be explained on 
similar grounds. Hofbauer *°* has described anatomic changes in the 
liver in pregnancy in the form of central fatty degeneration, a loss of 
glycogen in the cells and certain vascular disturbances. Necrosis of the 
liver, which may resemble the necrosis of well known poisons or acute 
atrophy, may occur with the toxemia of pregnancy, especially in per- 
nicious vomiting, as demonstrated by Ewing'** and Williams.’® 
Furthermore, Gottschalk *°* has found, by means of the levulose test 
for function of the liver, that there is a reduction in the utilization of 
sugar by the liver in the majority of cases of normal pregnancy. Thus, 
as has been remarked, during pregnancy the liver is in a state of 
unstable equilibrium, which may account for its susceptibility. 


Bacterial Infection—Attempts to establish a specific micro-organism 
as the cause of acute yellow atrophy have been made early and have been 
continued to a certain extent to the present day. In many instances, 
the diseased organs were found to be sterile on bacteriologic examina- 
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tion. In many others, a variety of micro-organism, especially bacilli 
and cocci, have been recovered; none of these, however, justified any 
definite conclusion. So far as I know, no one has claimed to have dis- 
covered any such specific germs. Also, a large number of cases of 
acute atrophy of the liver have been observed to occur in the course of 
many infectious diseases such as osteomyelitis (Meder), erysipelas 
(Jehle**? and Giulini*®*), purulent salpingitis (Sternberg), sepsis 
(Babes), gonorrhea (Weitz *®*), typhoid fever (Eppinger, Sr., and 
Dorfler), pneumonia (Hlava), diphtheria (Cahn*"®), appendicitis 
(Fischer,’** Hollander ** and Behrend; *** the case of the last author 
was probably largely due to delayed chloroform poisoning) and several 
other infections. All such infections, inconstant as they are, and acci- 
dental as they may appear, in the light of Opie’s*** work cannot be 
disregarded as possible etiologic factors. Opie’s experiments show that 
the activity of a hepatic poison may be so intensified by bacterial infec- 
tions that a quantity of the poison which alone produces light changes 
may, in combination with the bacteria, cause destruction of almost the 
entire hepatic parenchyma. In fact, by the combination of such a hepatic 
poison as chloroform with B. coli or Streptococcus pyogenes, Opie has 
been able to reproduce in animals conditions which closely resemble 
acute yellow atrophy. That metabolic hepatic poisons similar in their 
action to chloroform or phosphorus may occur in man is well known, 
from the necrosis of the liver often seen in the toxemia of pregnancy as 
stated before and also from the great susceptibility in pregnancy to 
acute yellow atrophy. One cannot, therefore, be at all certain that 
the infections in the cases reported did not have some influence in the 
causation of the acute atrophy. 

The association of acute atrophy of the liver with cases of so-called 
Weil’s disease (infectious jaundice due to Spirochaeta icterohaemor- 
rhagiae is even more pertinent. According to Pick,’** pictures of acute 
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yellow atrophy may sometimes be seen in Weil’s disease, and Herx- 
heimer states that the occasional occurrence of the two conditions 
together is not to be doubted, yet there is no mention of cases of acute 
yellow atrophy in the report of Dawson, Hume and Bedson,"** who must 
have seen a great number of cases in the epidemics they studied in France 
during the Great War. Judging from the description of the pathologic 
changes in the liver by the authors named in the foregoing and by 
Garnier and Reilly,** Beitzke *** and others, there is no resemblance 
in the lesions of the two conditions, so that a direct connection, i. e., 
a specific responsibility of Spirochaeta icterohaemorrhagiae for the acute 
yellow atrophy, is hardly to be suspected. 

In the search for a specific micro-organism as the exciting agent 
of acute yellow atrophy, the thought that it might be due to some form 
of spirochete in analogy with Weil’s disease and yellow fever was inter- 
esting. In connection with this, the case of Hayashi and Kibata **° may 
be mentioned. These authors have reported a typical case of acute yellow 
atrophy in which they have found in the liver and in other affected 
organs what appeared to be stages in the life cycle of a species of spiro- 
chete. The organisms were present in abundance and, judging from 
the photographs, it is difficult to deny the presence of a spirochetal 
organism in that case. So far as I know, nothing similar has been 
seen before or since, in spite of assiduous search. 

Syphilis —The association of acute atrophy with syphilis is promi- 
nent and of great importance. It has long been known to clinicians that 
in its early stage syphilis may produce a form of benign jaundice, but 
this is rare, occurring in about 0.3 per cent of cases, according to Rolle- 
ston; '*° the lesions of acute atrophy occur more rarely. Viewed from 
the other side, acute yellow atrophy is found associated with syphilis 
with striking frequency. Altogether, there are about 700 reports of 
cases of acute yellow atrophy published in the literature to date. 
According to the estimation of Herxheimer from 130 to 150 of these 
were combined with syphilis, and almost always in the second stage of 
that disease. To be sure, in the cases reported in recent years many 
of the patients have been treated with arsphenamine, which may in itself 
bring about acute yellow atrophy. Even before the advent of arsphena- 
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mine, Fischer had collected reports of fifty cases of syphilis, Parkes 
Weber, fifty-three, as quoted by Rolleston, and Herxheimer, sixty-nine ; 
in 1914, Michael *** figured that 10 per cent of the cases in the published 
reports were associated with syphilis. Against the objection that in 
prearsphenamine days the mercury might have been the responsible 
factor, it may be pointed out that there are also cases on record in which 
antisyphilitic treatment had not been instituted, as in the recent case 
of Graef.’** At any rate, the influence of syphilis in acute yellow 
atrophy is universally recognized, but whether syphilis alone, or better, 
whether Spirochaeta pallida or its toxins is, under certain circumstances, 
capable of producing the specific change, does not appear settled. Herx- 
heimer and Gerlach and Herxheimer seem to think that the syphilis in 
such cases is directly responsible, and they point out that most of the 
cases presenting a syphilitic etiology belong to the subacute variety. 
English authors, among them Rolleston, are not convinced of it. Mac- 
Donald *** has studied five cases in which arsphenamine and mercury had 
been used. Cultures from the organs made postmortem yielded bacilli of 
the coli-typhoid group in all the five cases. MacDonald therefore holds 
that the infection represented a factor which, added to a liver already 
damaged by syphilis and probably also by arsenic and mercury, had 
brought about the changes of acute atrophy. 


Infectious or Epidemic Jaundice—Acute atrophy seems to have 
occurred in epidemics of jaundice in early times (Hirsch***). In one 
epidemic on the island of Martinique in 1858, twenty pregnant women 
died from what appeared to be acute yellow atrophy. In an epidemic 
in the prison of Gaillon in 1859, one patient died of acute yellow 
atrophy, with characteristic postmortem changes. In recent years waves 
of jaundice have occurred in Germany, Holland, Sweden and the United 
States, and the increase in the incidence of acute yellow atrophy has 
been a matter of general remark. Incidentally, the jaundice caused by 
syphilis and arsphenamine appeared to have increased and with that the 
acute yellow atrophy that sometimes follows these conditions. There 
was at first a tendency to ascribe the rise in the jaundice and the acute 
atrophy to the increase in syphilis and to the treatment with arsphen- 
amine, but this did not explain the rise among nonsyphilitic people. 
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In Germany, it was first thought that it might have something to do 
with the poor nutrition of the period immediately after the war. But 
this again did not explain the increase of jaundice in other countries. 
In this country, Stokes, Rudeman and Lemon '** of the Mayo Clinic 
have studied the question of the relationship of the frequent occurrence, 
with occasional fatal result, of jaundice in relation to syphilis or treat- 
ment with arsphenamine. Jaundice as a complication of the treatment 
of syphilis in the Mayo Clinic was a relatively rare occurrence during 
the period from August, 1916, to August, 1918, but from August, 1918, 
to July, 1920, the incidence of this complication had increased more 
than 1,000 per cent; yet neither the arsphenamine nor the technic of 
administration had changed. However, no definite time sequence 
between the administration of arsphenamine and the incidence of 
jaundice could be detected, and there was no constant relationship 
between the duses of arsphenamine administered and the severity of 
the hepatic symptoms. For these and many other good reasons, the 
experimenters were able to conclude that the increase of jaundice in 
their cases was due to the prevalence of an infectious jaundice. One 
fourth of the patients gave histories of jaundice developing in their 
localities, often in relatives, neighbors and friends. 

Previous to this, Symmers '** called attention to the existence of 
an epidemic of jaundice in New York City (1919-1920), of which 
he was able to study sixteen cases. Clinically and anatomically, the 
disease presented features which, on the one hand, were strikingly 
similar to those of infectious jaundice and yellow fever and on the 
other to acute yellow atrophy. All attempts to demonstrate spirochetes 
failed. Of the sixteen patients, nine died, and necropsy in six of these 
showed changes in the liver which ranged from cloudy swelling to wide- 
spread necrosis, corresponding in all essentials to acute yellow atrophy. 

In the period between 1920 and 1923, many epidemics were observed 
in different parts of this country, particularly in New York State 
In the report of Williams,’*? an account of the epidemic in New York 
State is given for the period between 1921 and 1922. During the same 
period, Dr. Irving P. Lyon and I had an opportunity to study an 
epidemic in the neighboring town of Alden, N. Y. In fourteen cases 
the results of the bacteriologic work, which included experiments with 
guinea-pigs with blood and urine in various stages of the disease were. 
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like the results of Symmers, of the New York State Board of Health, 
and those of Blumer '** in New Haven, totally negative. 

According to Williams there were no direct fatalities, but an unusual 
number of cases of acute yellow atrophy sprang up in Buffalo. While 
in our hospital the necropsy records for several years previous to the 
epidemic do not show a single case of acute yellow atrophy, seven such 
cases occurred in a period between 1921-1923. 

In Germany, Ruge **® among others has analyzed the matter of the 
increase in jaundice. From his paper, too, it appears clearly that an 
infectious nonspirochetal jaundice was largely responsible for the wave 
in that country. The belief is gradually gaining ground in this country 
as well as abroad that so-called catarrhal jaundice is, as Blumer 
expresses it, merely the sporadic type of infectious jaundice. Whether 
this is so or not, there is hardly any dissention from the opinion as 
held by Minkowski,’*° Umber,®® Geronne, Hart,'*' Striimpell,’*? Blumer 
and many others that both may develop into acute yellow atrophy. 


Phosphorus Poisoning.—Following Rokitansky’s description of acute 
yellow atrophy, there was a period in which most cases showing the 
picture of icterus gravis were regarded, especially in Vienna, as acute 
yellow atrophy regardless of whether the liver was atrophic or not 
Rokitansky himself had published a report of three cases in which the 
liver was enlarged and showed a great accumulation of fat. But as 
he had looked on the fatty changes—‘“the steatosis”— in the liver and 
kidney as an essential feature in acute yellow atrophy, he did not 
hesitate to identify these cases with that disease, in spite of the fact 
that in one of them there was a history of poisoning with phosphorus 
However, von Hauff *** later (1861) cailed attention to the association 
of the large fatty liver with phosphorus poisoning, and later this was 
confirmed experimentally by Lewin and Ehrle.'"** There were many 
cases of phosphorus poisoning in that period. Phosphorus was in 
vogue both as a suicidal agent and as an abortive, for which purpose a 
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milk emulsion of the heads of matches would often be used. Thus it 
did not take long to learn the anatomic changes, and it was soon dis- 
covered that the more protracted cases showed changes in the liver often 
indistinguishable from acute yellow atrophy. 

The outstanding feature in the pathologic changes in the liver in 
phosphorus poisoning is a fatty infiltration whereby the liver becomes 
enlarged, and correspondingly of a marked yellow. But, on the one 
hand, when the dose has been sufficiently large the patient may die 
before the changes in the liver develop and, on the other hand, when 
the poisoning is less severe and the course longer, the liver may be 
small and may show the picture of acute yellow atrophy. The fatty 
changes usually take place rapidly, as can be seen from experimental 
work, especially that of Cornil and Brault.** The rapidity may, of 
course, vary with the dose, the previous state of the liver and other 
factors, but high grade fatty metamorphosis with great enlargement 
may develop in from six hours (Winiwarter *) to two days (Miura ***). 
Death occurs much earlier than in acute yellow atrophy. In rare cases, 
it may occur on the first day (Lewin and Hessler **’). Most com- 
monly, however, it takes place within the first week, when the liver 
exhibits the typical fatty changes (Lewin, Meischner** and von 
Jaksch '**). Many patients live longer (up to seventeen days), and the 
later they die the most likely the liver is to be in a state of atrophy, with 
pictures of red and yellow atrophy combined. The transformation of 
the large fatty liver into the small atrophic one takes place with great 
rapidity, the change sometimes occurring in one day. Finally, some 
patients may continue to live and develop a coarsely nodular cirrhosis 
( Paltauf). 

Microscopically, the early lesion is represented by the accumulation 
of fat in the parenchymatous cells of the liver. This is of the highest 
grade, most of the cells appearing extremely distended with large fat 
droplets. The process begins, according to the majority of observers, 
in the periphery of the lobule, progresses rapidly toward the center, 
and soon involves the entire lobule. The question as to the nature of 
the accumulation of fat, whether it is a degenerative or infiltrative 
process, has lost its importance, since from experimental work, especially 
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that of Rosenfeld, it is assumed that in all instances of fatty degeneration 
the fat is mostly transported to the cell. The fatty change is followed 
by a disintegrating process of the cell, much like that which occurs in 
acute yellow atrophy. Whether this also begins in a definite zone of 
the lobule is questionable, judging from the different descriptions in 
phosphorus poisoning in man as well as in experimental animal material. 
Phenomena of regeneration are here too observed early in the form of 
mitotic figures in the surviving liver cells and bile duct proliferation. 

Besides the changes in the liver, fatty changes are found in the 
kidneys, sometimes associated with necrosis in the proximal convoluted 
tubules and in the myocardium and striped muscle fibers, especially 
those of the adductors, psoas, gastrocnemii, tongue and diaphragm ; 
and fatty changes of the gastric glands and, according to Herxheimer, 
also fatty degeneration of the vascular endothelium. The spleen is 
usually slightly enlarged and soft, and hemorrhages are conspicuous in 
the serous membranes, lungs, muscles and in many other places. Here, 
too, the coagulability of the blood is diminished as a result of the loss 
of fibrinogen, and moderate polycythemia may be present, as reported 
by von Jaksch and Taussig.**® 

Chemical examination of the liver gives essentially the same results 
as in acute yellow atrophy. The most prominent difference is found 
in the greater increase in fat in the liver in poisoning by phosphorus, 
the fat being three times the normal amount as compared with the 
liver of acute atrophy, in which the fat is only slightly increased or not 
increased at all. Riess,’*° who has compared the thirty-six cases of 
phosphorus poisoning and fourteen cases of acute yellow atrophy, states 
that the total nitrogen is materially reduced in both conditions. In 
phosphorus poisoning the presence of peptone-like extractives and 
sarcolactic acid was marked, while in acute atrophy little of these 
products was present. The presence of leucin and tyrosin is not the 
rule. In the thirty-six cases of Riess, tyrosin was missing twenty-nine 
times, and according to Wells leucin is even less frequently found. 
Wells ** considers it possible that the fatty changes produced by phos- 
phorus are due to its action especially on the oxidizing ferments, leaving 
the autolytic enzymes and the lipase free to digest the cell and to form 
fat. Herxheimer connects the fatty metamorphosis with the loss of 
glycogen in the liver cell, as demonstrated by Rosenfeld.*** It is fre- 
quently stated that the action of phosphorus compared with acute 
atrophy is more general, acting on all the organs alike. In the case 
of poisoning with phosphorus many of the clinical phenomena must 
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equally be due to impairment of the function of the liver, especially in 
the later stages. 

At any rate, it can be seen that the action of phosphorus on man 
may bring about a disease that has a striking similarity to acute yellow 
atrophy. In fact, the clinical and anatomic pictures are often so much 
alike that in earlier periods it was suspected by Paltauf that poisoning 
with phosphorus was the cause of many a case of acute yellow atrophy, 
in spite of the negative histories, and Kobert '** suggested that acute 
yellow atrophy might be due to the liberation of phosphorus from its 
organic combinations during the course of certain gastro-intestinal 
intoxications. Nevertheless, certain differences in the two conditions are 
generally recognized. In the early stages these are apparent anatomically, 
as, instead of being atrophic, the liver is markedly large and out- 
spokenly fatty. But even chemically, before the process of disinte- 
gration is well on its way, the split products of protein metabolism will 
not be so readily demonstrable in the urine and blood. Histologically, 
too, many have insisted that the distinction could be made between the 
two processes from the site in which the changes begin. It may be 
true that there is no regularity with regard to the zone of the lobule 
in which the process begins in acute yellow atrophy—that it may some- 
times be peripheral and at other times central—but in phosphorus 
poisoning most observers are convinced that the changes begin in the 
periphery of the lobule. Above all, as was emphasized by Marchand, 
Anschiitz '** and Paltauf, the changes in phosphorus poisoning are 
predominantly fatty, while those in acute atrophy are predominantly 
necrotic. Furthermore, in phosphorus poisoning it is primarily the 
cytoplasm that is attacked, while the nucleus remains intact for a long 
time. In acute atrophy, as Anschiitz expresses it; the life of the cell is 
hit, the necrosis beginning with the nucleus. 

Chloroform Poisoning.—Ever since the introduction of anesthetics. 
it has been known that fatal results may sometimes follow chloroform 
anesthesia. However, it was not until later that the condition now 
well known as delayed chloroform poisoning was recognized. Such 
cases were reported by Bastianielli *** (1890), Fraenkel **® (1892), 
Guthrie **° (1894) and Bandler *** (1896). The last named author 
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pointed out clearly the effect of chloroform on the liver, which may 
vary from insignificant lesions to total destruction of the organ, leading 
to acute yellow atrophy. In fact, Stocker had reported a case under 
the title of acute yellow atrophy which, as soon became evident, was 
really one of delayed chloroform poisoning. There are reviews on this 
subject by Bevan and Favill*** (1905) and by Guleke **® (1907). In 
1924, Herxheimer found seventy cases reported in the literature, to 
which he added twelve of his own. It is important to note that the 
deaths from chloroform have occurred mostly after abdominal opera- 
tions (the most important of which is appendicitis), especially in regions 
drained by the portal vein; that alcoholism, previous disease of the liver, 
various infections and repeated chloroform narcosis predispose to the 
accident, and that most often it occurs in young individuals. 

The clinical manifestations begin after a period of latency, the 
so-called incubation period, of from twenty-four to thirty-six hours 
following the operation. Icterus appears gradually; then restlessness 
and vomiting set in, followed by convulsions and coma. Death usually 
ensues in from two to four days, rarely on the fifth day. When death 
occurs early, at necropsy the liver is found to be large, soft, yellow and 
bile-stained. Microscopically, there are found high grade fatty changes 
and there may be necrosis of the central zone of the lobules. When 
death occurs after a few days the picture may resemble acute yellow 
atrophy, the liver being mottled red and yellow and the lobules on cut 
surface red in places and sunken in the center, and yellow and elevated 
in the periphery. Microscopically, while in the periphery some cells 
may still be preserved though markedly infiltrated with fat, the central 
parts of the lobule are completely broken down, and there is left a 
granular detritus containing fat droplets mixed with red blood cor- 
puscles, leukocytes and lymphocytes. There may also be found round 
cell infiltration and connective tissue proliferation in the portal spaces. 
The beginning of the process in the central zone of the lobule is empha- 
sized in most of the reports. Besides the changes if the liver, there 
are found fatty changes with occasional necrosis in the kidney, fatty 
changes in the heart, in the skeletal muscles, and in the gastric glands, 
and hemorrhages in the serous membranes and in the gastro-intestinal 
mucosa. Thus here, too, the liver shows the lesion of importance, 
and death is largely brought about by liver insufficiency. Chemically, 
Wells has found a loss of one third of the solids in the liver in from 
three to four days, which was indicated by the presence of free amino- 
acids, purins, peptones and polypeptids. He also states that there is 


148. Bevan, A. D., and Favill, H. B.: Acid Intoxication and Late Poisonous 
Effects of Anesthetics, J. A. M. A. 45:691 (Sept. 2) 1905. 

149. Guleke, N.: Akute Gelbe Leberatrophie im Gefolge der Chloroform- 
narkose, Arch. f. klin, Chir. 83:602, 1907. 














430 ARCHIVES OF PATHOLOGY AND LABORATORY MEDICINE 


less replacement of protein by water and more fatty infiltration than in 
acute yellow atrophy. Here, too, a loss of glycogen has been demon- 
strated (Arnheim **° and Herxheimer). 

Experimental studies have also been made, especially on dogs. 
Among the later ones may be mentioned the work of Whipple and 
Sperry," Howland and Richards,’**? Opie and Muskens.%** The 
changes in the animals are strikingly similar to those in man. The 
sequence of the changes, as studied on animals, are described by 
Herxheimer somewhat as follows: First, there occurs infiltration of the 
capillary endothelium with fat. This is followed by accumulation of 
fat in the parenchymatous cells, at first nearer the periphery, although 
the outermost layer of cells -is free from fat. The cytoplasm of the 
cells in the central zone assumes a hyaline appearance; the nuclei 
become pyknotic, begin to break down and finally dissolve, disappearing 
and leaving only a detritus mixed with fat globules. The peripheral part 
may still show well-preserved cells which are filled with fat. The 
capillaries in the necrotic areas become dilated and between them lies 
the detritus filled with red blood corpuscles, leukocytes and lymphocytes. 
Furthermore, spindle cells appear, and also bile pigment and bile 
thrombi. Thus, one finds again the picture of acute yellow atrophy. 
The removal of the débris begins early, and mitotic and amitotic figures 
soon become conspicuous. The bile capillaries do not show any pro- 
liferation. With regard to the fatty changes, chloroform poisoning 
stands intermediate between phosphorus and acute yellow atrophy, 
according to Wells. 


Mushroom Poisoning.—A series of interesting papers on the subject 
of mushroom poisoning has been published by Ford.’** In these the 
botanical, clinical, pathologic and pharmacologic aspects of the subject, 
as well as an interesting history, are presented. It appears that of the 
many varieties of poisonous mushrooms, Amanita phalloides, or deadly 
amanita, and Amanita verna are most commonly taken and that in their 
action they closely resemble phosphorus. Mushroom poisoning was 
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recognized by the ancients ; it still occurs in many countries, and in this 
country reports have been published on the subject by Forster,’ 
Trask #8* and Mcllvaine.’** Ford estimates the total number of cases 
reported in the literature to be more than 300. An active principle, a 
hemolytic substance named phallin, first isolated by Kobert, was shown 
by Ford to be relatively harmless to man, unless it is insufficiently 
boiled, for it is destroyed by a temperature of more than 70 degrees, and 
also by acids and pancreatic juice. This substance—a glucosid, as 
determined by Abel and Ford—when injected into animals produces 
hemoglobinuria and multiple hemorrhages. The main action was shown 
by Ford to be due to a substance closely allied to indol or pyrrhol 
derivatives, the “amanita-toxin.” When injected into animals, this 
gives rise to changes analogous to those in man. The symptoms in 
mushroom poisoning appear after a period of latency varying from 
six to fifteen hours and consist of violent abdominal pain, diarrhea, 
vomiting of blood, hemoglobinuria, and finally anuria, jaundice and 
cyanosis and rarely convulsions and coma. The mortality ranges from 
60 to 100 per cent, the patients dying in from two tq four days, rarely 
after six days. At necropsy, the liver is found to be enlarged and the seat 
of high grade fatty metamorphosis. In later stages the picture 
approaches that of acute yellow atrophy as was seen in the case of 
Schmidt, in which the patient died on the sixth day. Careful micro- 
scopic studies are to be found in the publications of Schmidt *** and 
Fraenkel.**® The changes seem to be identical with those of phos- 
phorus poisoning. For the beginning of the process the central zone of 
the lobule is usually emphasized, although in some cases the changes 
were uniformly distributed over the lobule and in others an intermediate 
zone seemed to be affected. Besides, there are fatty changes in the 
kidneys and in the heart and voluntary muscles. In Schmidt’s cases, 
the kidney showed changes resembling bichloride poisoning. Here, too, 
fatty changes in the glands of the stomach were demonstrable, as well 
as fatty changes in the alveolar epithelium of the lungs and in the 
vascular endothelium, and, furthermore, hemorrhages in the serous 
membranes and in the gastro-intestinal mucosa. The resemblance to 
phosphorus poisoning is apparent from the various descriptions, 
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although the beginning lesion in point of lobular topography resembles 
more the one in chloroform poisoning. Tappeiner **° estimates the fat 
content of the liver in mushroom poisoning at 53.6 per cent, as compared 
with the fat content of phosphorus poisoning of from 50 to 70 per cent. 
A great deal more could be said on the subject of mushroom poisoning, 
but it was only necessary to show that in certain mushrooms a poison 
exists which may produce in man a condition similar to acute yellow 
atrophy. 

Other Hepatic Poisons.—Besides the poisons named in the fore- 
going, the following are known to produce conditions similar to acute 
yellow atrophy. 

Arsenic: Experiments on animals by Cornil and Brault, Podwys- 
sozki and many others show the marked resemblance of the action of 
this poison to that of phosphorus. Herxheimer states that the same is 
true of arsenic poisoning in man and cites a case of his own in which 
the liver at necropsy showed the picture of subacute yellow atrophy. In 
view of the evidence one has about the effects of arsenic, it is difficult 
to ignore this component in arsphenamine poisoning. Yet as Stewart ** 
points out, there are several other substances producing the same lesions 
which, in common with arsphenamine, contain a benzene radical, so that 
the arsenic need not, at least not entirely, be responsible. Thus the 
question of the influence of arsphenamine on the acute yellow atrophy 
sometimes following its administration for syphilis seems even more 
complicated. 

Mercury: It is often stated that mercury may give rise to acute 
yellow atrophy, but this seems to be based on experiences with it in the 
treatment of syphilis. Still, syphilis alone as stated in the foregoing, 
is an important factor. Tileston*** reported a case of acute yellow 
atrophy (case 2) in mercurialism without syphilis. 

Picric Acid, Trichlorethane, Trinitrotuluene and Dinitrobenzol.—A 
case of poisoning with picric acid is reported by Pauly, as quoted by 
Rolleston. The last three substances have been particularly studied in 
England during the Great War by Wilcox,*®* Spilsbury,*** Turnbull **° 
and Stewart.'*' The patients were workers in the airplane industry 


160. Tappeiner, cited by Ford. 

161. Stewart, M. J.: Toxic Jaundice in Munition Workers and Troops, Brit. 
M. J. 1:156, 1917; Lancet 1:153, 1917; Brit. M. J. 2:584, 1920. 

162. Tileston, W.: Acute Yellow Atrophy, Boston M. & S. J. 158:510, 1908. 

163. Wilcox, W. H.: Discussion of Degenerative Diseases of the Liver, Brit. 
M. J. 2:1055, 1922; Lancet 196: 868 and 942, 1919. 

164. Spilsbury, B. H.: Toxic Jaundice in Munition Workers and Troops, 
Brit. M. J. 1:156, 1917; 2:583, 1920. 

165. Turnbull, H. N.: Toxic Jaundice in Munition Workers and Troops, Brit. 
M. J. 1:156, 1917. 











ROMAN—ACUTE YELLOW ATROPHY OF LIVER 433 


(tetrachlorethane) or in munition factories (dinitrobenzol and trinitro- 
toluene), who developed toxic jaundice mostly after they had been 
removed from the influence of the chemicals. The pictures presented 
at necropsy were mostly those of subacute yellow atrophy (Spilsbury). 

Several other substances, among which are apparently harmless 
drugs, have occasionally been held responsible for acute atrophy of the 
liver. One of these is male-fern. Meier*®* has reported a case of 
acute yellow atrophy following a course of a 10 per cent extract of 
male-fern in oil to expel a tape-worm. The total dose had been twice 
that given in the directions on the box of “Filmarondl.” The patient 
died on the sixth day, and necropsy revealed acute yellow atrophy. 
However, the liver was already the seat of extensive syphilitic changes 

The other substances are theacylon and caseosan, both as quoted 
by Herxheimer; and Zieler and Birnbaum **’ have reported two cases 
following treatment with yatren. Finally, von Bein *** describes a 
case of acute yellow atrophy following the inhalation of fumes of 
hydrocyanic acid. 

Lastly, it may be mentioned that acute yellow atrophy occasionally 
occurs in sheep and sometimes also in goats, oxen and horses in the form 
of so-called acute lupinosis, in certain districts of northern Germany in 
which lupinus (flavus caeruleus or albus) is used as fodder, the dis- 
ease being caused by certain poisonous forms of lupinus. A similar 
disease, according to Hutyra and Marek,’®® occurs in the vicinity of 
New Orleans, La., by a bean-like forage plant, Mucuna utilis (velvet 
bean). The disease also occurs in horses in South Africa as reported 
by Theiler **° as a result of poisoning with certain forage plants, the 
action being similar to that of the senecio toxin. 


COMMENT 


It has been seen that the peculiar condition of the liver in acute 
yellow atrophy is brought about by an intense destructive process of 
the liver cells, generally recognized as autolysis. There are also 
associated lesions in other organs which are probably largely due to 
systemic intoxication, resulting from hepatic insufficiency and partly 
also perhaps to the action of the same substance that affects the liver. 


166. Meier, M.: Akute gelbe Leberatrophie, Ztschr. f. Klin. Med. 92:406, 1922. 

167. Zieler, F., and Birnbaum, G.: Akute gelbe Leberatrophie nach Yatren, 
Munchen. med. Wchnschr. 69:664, 1922. 

168. Von Bein, G. V.: Atrophy of the Liver after Inhalation of Hydrocyanic 
Acid, Zentralbl. f. inn. Med. 45:937, 1924; abstr. in J. A. M. A, 84:241 (Jan. 17) 
1925. 

169. Hutyra, F., and Marek, J.: Special Pathology and Therapeutics of the 
Diseases of Domestic Animals, Chicago, A. Eger, 1926, vol. 2, p. 443. 

170 Theiler, cited by Hutyra and Marek. 
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It has also been seen that the action of a variety of extraneous poisons 
may give rise to autolysis in the liver and to changes in the organs 
resulting in pictures that are indistinguishable from acute yellow atro- 
phy. Whether this justifies the frequently repeated saying that acute 
yellow atrophy is caused by known as well as unknown poisons is a 
debatable question. On analysis one first finds that it is only in later 
stages that the known poisons resemble idiopathic atrophy. In the early 
stage, when the liver is enlarged and fatty, it would be difficult, it seems, 
to mistake a case of phosphorus or chloroform poisoning for acute yel- 
low atrophy. It is true that no one knows what the early appearance of 
the liver is in acute yellow atrophy; for in that disease, most of the 
patients die after several weeks, by which time a liver in a case of phos- 
phorus poisoning also becomes atrophic. Moreover, some of the early 
cases of acute atrophy apparently did show enlargement of the liver, 
and besides there are no means of determining the beginning of the 
process in acute yellow atrophy. Nevertheless, if one considers that 
idiopathic atrophy, whether it is due to an infection or an endogenous 
poison, is more likely to be a progressive process than a condition 
caused by a single dose of poison, it may, after all, be possible to com- 
pare the nature of the two lesions. In fact, even in the oldest cases 
of idiopathic atrophy the initial process may be detected in the regen- 
erated cells, and in the average case one hardly misses areas of yellow 
atrophy. In other words, it is not the duration of ‘the disease, but the 
age of the lesion that one should compare, but by doing so, one finds an 
outstanding difference in the early changes in the liver. The difference 
has already been pointed out in the foregoing, and I need only emphasize 
here the prominence of the fatty changes in the cases of poisoning as 


‘compared with idiopathic atrophy. It is usually recognized that the 


necrosis of the cells following the action of the known poisons is pre- 
ceded by an accumulation of fat in the cytoplasm. Possibly this is the 
result, as Herxheimer points out, of a primary loss of glycogen in the 
liver cells. In idiopathic atrophy, however, necrosis, as far as can be 
determined, is the first event in the process. At any rate, fatty metamor- 
phosis in acute yellow atrophy is only prominent in the older descrip- 
tions when it was confused with phosphorus poisoning, and chemical 
analysis of the liver bears out the present impression that it is not an 
important factor. 

On the other hand, attempts to make distinctions in these conditions 
on the basis of the lobular topography of the necrosis have not been of 
much help. Within the group of poisons, there are some that show 
a more or less constant seat of necrosis, as, for instance, chloroform 
(central) or phosphorus (peripheral), but in acute atrophy this seems 
to vary considerably, not only in the different cases but also in the same 
liver. The greater severity of the changes in the rest of the body in 
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cases of poisoning cannot be held out as an important distinguishing 
mark, as this may be only a quantitative difference ; and it may well be, 
as is often stated, that because of the greater initial damage to the 
organs, such as the kidney or heart, the patients usually do not survive 
long enough to develop the atrophic liver. 

The difference in the early changes, as pointed out in the preceding 
paragraph, seems sufficient ground for many authors, among them 
Marchand, Paltauf, Herxheimer and Wells, to maintain a more or less 
sharp distinction between idiopathic atrophy on the one hand and the 
atrophy due to the well known poisons on the other. On the other side, 
there is a tendency, especially among clinicians, not only to disregard the 
histologic distinctions but also to deny any specificity to the condition 
called acute yellow atrophy. Thus, Eppinger says that all poisonous 
substances which acting relatively mildly, may cause only a parenchy- 
matous hepatitis must, under favorable circumstances, be able to pro- 
duce acute yellow atrophy. He bases this chiefly on the fact that in 
many conditions in which the liver is the seat of a parenchymatous 
degeneration the well known focal necroses, such as have been studied 
by Mallory, are often encountered; he regards this as a step farther 
toward the autolytic process. For this reason, Eppinger thinks that it 
is not surprising that a case of acute yellow atrophy sometimes develops 
on the basis of such infections as osteomyelitis, sepsis and erysipelas 
A similar view is held by Minkowski, who regards acute yellow atrophy 
as a severe form of acute diffuse hepatitis and includes it with the other 
conditions of the liver associated with jaundice or without it, and with 
chronic diffuse hepatitis in the form of cirrhosis of the liver. Accord- 
ing to Minkowski, it may be due to a variety of exogenous and endo- 
genous toxic and infectious agencies originating from the blood and bile 
vessels and bringing about all those degenerative and proliferative 
processes which in the wider sense of the word are designated as 
inflammatory. In other words, there is no specificity in the action of 
either the known poisons or the unknown ones. The process of autol- 
ysis which amounts to a necrobiosis of the cell combined with a promi- 
nent activity of its autolytic ferments does not, in fact, seem to be 
extraordinary, judging from the resistance of ferments in general. An 
autolytic process, it is thought, can be induced by almost any injurious 
substance acting on the liver, providing the action is sufficiently intense. 
Nevertheless, Minkowski admits that acute yellow atrophy takes a 
specific place in pathology because of the rapidity with which the disin- 
tegration takes place. This, he thinks, is rather a characteristic of the 
organ, as fermentative processes of a specific nature occur in the liver 
with an intensity not seen anywhere else. He compares it with the 
pancreas and its fat-necrosis. 
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It is clear that from this standpoint there is no difficulty in explaining 
the frequent occurrence of acute atrophy in syphilis, the accumulation 
of this condition in the course of epidemics of infective jaundice, during 
pregnancy, in cirrhosis of the liver and in all forms of infection. This 
would reduce the number of cases of so-called idiopathic atrophy to a 
minimum, for in most of those cases, if there is no other accompanying 
disease, there is frequently a period of mild jaundice preceding the onset 
of the severe symptoms which might very well be regarded as a 
catarrhal jaundice terminating in acute yellow atrophy as a result of the 
augmented action of the injurious substance. For cases that cannot 
be connected with any other disease, the purely cryptogenic forms, a 
gastro-intestinal poison is frequently assumed. Eppinger lays great stress 
on this possibility, thinking of the production of atypical products of 
digestion by an abnormal intestinal flora. There are other theories, 
but it seems useless to go into them since one can do no more than 
guess in this matter.*™ 


171. Other literature on acute yellow atrophy can be found in the articles of 
Thierfelder, Quincke, White and Herxheimer. The last-named article is the most 
recent, and gives the fullest review of the subject, and contains an enormous 
bibliography. The following articles may also be referred to: Abel, J. J., and 
Ford, W. W.: J. Biol. Chem. 2:273, 1906-1907. Dérfler, H.: Miinchen. med. 
Wehnschr. 36:878, 1889. Eppinger, H.: Allgemeine und spezielle Pathologie des 
Icterus, Spezielle Pathologie und Therapie innerer Krankheiten, von Brugsch und 
Krauss 6:1, 1917. Ford, W. W.: Bull. Johns Hopkins Hosp. 18:123, 1907; J. 
Infec. Dis. 5:116, 1908. Fraenkel, E.: Virchows Arch. f. path. Anat. 127:381, 
1892. Hart, C.: Med. Klin. 17:523, 1921. Mallory, F. B.: J. Med. Res. 6:264, 
1901. Ponfick, E.: Virchows Arch. f. path. Anat. 119:193, 1890. Schmidt, R.: 
Inaug. Diss., Kiel, 1897, cited by Herxheimer. Schultze, H.: Miinchen. med. 
Wehnschr. 64:806, 1917. Seyfarth, C.: Deutsche med. Wchnschr. 47:1222, 1921. 
Stocker, S.: Centralibl. f. Gynak. 19:1181, 1895. Wagner, E.: Deutsches Arch. 
f. klin. Med. 34:524, 1884. Umber, F.: Klin. Wcehnschr. 1:1585, 1922. Weitz: 
Klin. Wehnschr, 1:2021, 1922. Wells, H. G.: J. Biol. Chem. 5:129, 1907 ; Delayed 
Chloroform Poisoning and Allied Conditions, J. A. M. A. 46:341 (Feb. 3) 1906. 
Williams, J. W.: Obstetrics, ed. 5, 1924, p. 587. 





Notes and News 


News of Societies——At its meeting next year (Washington, May 1 and 2, 
1928) the American Association of Pathologists and Bacteriologists will have 
as a selected and assigned topic “Nonsuppurative Diseases of the Kidney,” which 
will be introduced with a general review by E. T. Bell of the University of 
Minnesota. Papers on this topic will be desired for the program. 

The Seattle Academy of Surgery has established a service to collect and 
study data on inheritance of cancer in the community. 


University News, Promotions, Resignations and Appointments.—James C. 
Small has been appointed director of the laboratory in the Philadelphia General 
Hospital to take the place of E. B. Krumbhaar who has accepted a professorship 
of pathology in the University of Pennsylvania. 


John A. Kolmer, professor of pathology and bacteriology in the graduate 
school of medicine of the University of Pennsylvania, has received the degree 
of doctor of laws from Villanova College. 





Walter Reed’s Birthplace.—Belroi, 
Gloucester County, Virginia, where was 
born Walter Reed, who demonstrated 
the mosquito transmission of yellow 
fever, will be made into a permanent 
memorial by the Virginia Medical 
Society. 


E. F. Scheidegger has resigned as resident pathologist at the hospital of the 
University of Nebraska School of Medicine in Omaha, and his place has been 
filled by Louis A. Frank. 


George H. Whipple, dean and professor of pathology in the school of medi- 
cine, University of Rochester, has received the honorary degree of doctor of 
science from Colgate University. 


Carl Ten Broeck, professor of bacteriology in the Peking Union Medical Col- 
lege, has been appointed a member of the Rockefeller Institute for Medical 
Research. 


William B. Wherry, professor of bacteriology in the University of Cincinnati, 
has led a commission to Mexico to study the treatment of typhoid fever. 


Joseph C. Springer, for many years coroner’s physician in Chicago, has 
been appointed criminologist, a newly created position sponsored jointly by 
the chief of police of Chicago and the coroner of Cook County. 


Warren C. Hunter has resumed his work in pathology at the University of 
Oregon Medical School after completing his term as medical fellow of the 
National Research Council. 
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Louis C. Punch has been appointed associate in pathology in the Medical 
College of Virginia at Richmond. 


William H. Welch, professor of history of medicine at the Johns Hopkins 
Medical School, has been awarded a Kober medal for research in scientific 
medicine by the Association of American Physicians. 


Survey of Epidemic Encephalitis—J. Pierpont Morgan and William H. Mat- 
tieson have provided funds for a world survey of epidemic encephalitis, under a 
commission consisting of Haven Emerson, Frederick P. Gay, William H. Park 
and Josephine B. Neal, all of New York. 


Prize for Treatment of Leukemia.—A philanthropist in Holland offers a prize 
of $50,000 for the best work on the treatment of leukemia. Contestants should 
send their reports to Prof. Hymans Van den Berg, Medical Clinic, Utrecht, Nether- 
lands, before March 1, 1928. In case a member of the donor's family, suffering 
from myeloid leukemia, shall be cured by the method prescribed in the prize work, 
the amount of the prize will be doubled. 


Death of Author of “The Microtomist’s Vade-Mecum.”—Arthur Bolles Lee, 
1849-1927, the author of “The Microtomist’s Vade-Mecum,” which has appeared 
in seven editions, the first in 1885, and which has been of great service to Micro- 


tomists everywhere, died recently in Switzerland where he spent almost all of 
his life. 


Marchiafava Prize.——The prize of the Marchiafava Foundation for the best 
work on pathogenic anatomy and experimental pathology has been awarded 
to Ugo Soli, professor of pathologic anatomy at Palermo, for his researches 
in experimental arteriosclerosis from Spiroptera sanguinolenta and to Raffaele 


Brancati, professor of surgery in Rome, for his investigations on internal 
experimental tar cancer. 


International. Society for Microbiology.—A society with this name was organ- 
ized in Paris last April during the international conference on hydrophobia. The 
president is J. Bordet of Brussels and the general secretary is R. Kraus of 
Vienna. The first congress will be held in Paris in October, 1928. 


The Osiris Science Prize.—This prize, which consists of $4,000, has been 
awarded to Charles Nicolle, director of the Pasteur Institute in Tunis, for 
his work on typhus fever and other infectious diseases. 





Abstracts from Current Literature 


Pathologic Physiology 


INTRADERMAL SALT So_utTion Test IN SCARLET Fever. Beatrice R. Lovett, Am. 
J. M. Se. 178:539, 1927. 


The time required for disappearance of the wheal made by injecting 0.2 cc. 
of 0.8 per cent sodium chloride solution, intradermally, was found to be 
shortened in scarlet fever, and roughly so in proportion to the severity of 
the disease. In the absence of complications, the time returned to normal 
rapidly, usually before the patient was ready to be out of bed. Urticaria 
was associated with shortened time of disappearance. In the early stages of 
the attack marked shortening of the time for the disappearance of the wheal 
is an indication for giving antitoxin. 


TRANSPLANTATION AND INDIVIDUALITY DIFFERENTIAL IN STRAINS OF INBRED Rats. 
Leo Logs and Heten Dean Kino, Am. J. Path. 3:143, 1927 


Inbreeding of rats through successive matings of brother and sister does 
not lead to distinct diminution of the reaction against transplants within the 
inbred families. The results with rats differ from those with guinea-pigs in 
which inbreeding reduces the intensity of the reaction to transplants. 


An INVESTIGATION OF THE Errect or Lonc-CoNnTINUED INGESTION OF ZINC, IN 
THE Form or Zinc Oxipe, By Cats anp Docs. K. R. Drinker, P. K. 
THompson and M. Marsn, Am. J. Physiol. 80:31, 1927. 


Following the administration by mouth of quantities of zinc oxide ranging 
from 175 to 1,000 mg. daily for periods of from three to fifty-three weeks, 
evidences of intoxication or other disturbances were not found, either clinically 
or by laboratory examination. The only possible exception to this statement 
was the finding of pancreatic fibrosis in three of ten cats, after a dosage of 
zine far in excess of any possible human exposure. It was found that a small 
part of the zinc was excreted in the urine, the greater part directly into the 
alimentary tract through the bile, and possibly through the pancreas. There 
was an increased concentration of zinc in the organs concerned in elimination, 
as well as in the bone and bone marrow. This fell toward the normal level 
when administration was discontinued. 3. E. Focuses. 


Tue Errect or ZINc ADMINISTRATION Upon REPRODUCTION AND GROWTH IN THE 
Atpino Rat. P. K. THompson, M. Marsu and K. R. Drinker, Am. J. 
Physiol. 80:65, 1927. 


Albino rats were fed with solutions of organic zinc salts — acetate, citrate 
and malate, or with zinc oxide suspensions in doses of from 2 to 38 mg. of 
zine daily for many weeks prior to mating, and during pregnancy and lactation, 
without any significant effect on health of parents, fertility, and health and 
growth of offspring, even when the latter in turn were subjected to the zinc 
feeding. In normal animals there was found to be a practically constant con- 
centration of zinc at all ages — 0.038, 0.039, and 0.040 mg. of zinc per gram 
of tissue being found, respectively in new-born, 60 day old, and adult rats. 
The writers consider this as suggestive of some functional importance on the 
part of the metal.  § Booms. 
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STUDIES ON THE ANTERIOR Lope OF THE PiturTaAry Bopy. W. S. Jouns, T. O. 
O’Mutvenny, E. B. Potts and N. B. Laucuton, Am. J. Physiol. 80:100, 
1927. 


Injection of extracts of the anterior lobe of the pituitary body of the ox, 
into healthy adult dogs, caused hyperglycemia, polyuria and glycosuria. In dogs 
which had been previously treated with the extracts, polyuria and glycosuria 
followed renewed injection, but the hyperglycemia was lacking. The writers 
consider that the lack of hyperglycemia was due to increased hepatic glyco- 
genolysis, while the continued glycosuria is the result of a lowered renal 
threshold value for dextrose. Action of the extract on blood pressure and uterine 
muscle strips was not similar to that of “pituitrin.” Control injections of liver 
and muscle tissue into healthy dogs failed to give similar results. 


H. E. Eccerrs. 


Tue Inpuction oF Precocious SExuAL Maturity By Piruirary HoMEoTRANs- 
PLANTS. P. E. Smitru, Am. J. Physiol. 80:114, 1927. 


Fragments of homoplastic pituitary gland were introduced daily into the 
muscles of the legs of young rats, with the effect of inducing sexual maturity 
in the female as early as the weaning date, 22 days of age. In animals in 
which the treatment was begun on the fourteenth day of age, sexual maturity 
was attained in from eight to ten days. If begun on the weaning date, five 
or six days was required. Pituitary ablation on the other hand was followed 
by delayed establishment of the vaginal canal, and a failure of the genital 
system to develop. Only the anterior portion was concerned here, the posterior 
lobe being without effect in this direction. In ovariectomized rats, the trans- 


plants did not stimulate development of uterus or vagina. HE. Eocene. 


SUSCEPTIBILITY OF ALBINO Rats To TETANUS TOXIN FoLLOWING ADRENALECTOMY. 
J. M. Rocorr and E. E. Ecxer, Am. J. Physiol. 80:200, 1927. 


An investigation of the effect of tetanus toxin on albino rats which had 
been partially or wholly deprived of their suprarenals, failed to give any 
foundation for the belief that such procedure results in increased susceptibility. 


H. E. Eccers. 


Tue Errect OF THE EXPERIMENTAL ADMINISTRATION OF EXCESSIVE AMOUNTS 
oF WATER ON THE VOLUME AND CONCENTRATION OF THE BLoop. C. H. 
GREENE and L. G. Rowntree, Am. J. Physiol. 80:209, 1927. 


Following the forced administration of excessive amounts of water to dogs, 
demonstrable changes in volume and concentration of the blood were observed. 
Plasma volume was increased; hemoglobin and serum proteins were reduced. 
Electrolytes were also reduced, disproportionately in the case of sodium and 
chlorides. The urea and sugar content were largely determined by other 
factors than that of dilution, and so were partially independent of the admin- 
istration of water. a? Bekien 


ALTERATIONS IN THE PERMEABILITY OF SKIN CAPILLARIES DuRING PREGNANCY 
AND PuerPERIUM. W. F. Petersen and A. F. Lasn, Arch. Int. Med. 39:12, 
1927. 


The permeability index is determined by applying a cantharides plaster on 
the forearm for six hours; the plaster is then removed and the area is care- 
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fully watched for the first sign of blister formation. This is taken as the 
blister time. The blister fluid and blood serum were examined for protein by 
._ blister protein . mes 5 
the refractometer. The ratio reat grate used as the permeability index. 
The inflammatory response of the skin and capillaries called the inflammatory 
i ‘ ‘ permeability index : pax 
index is determined by the = Hg ny a The capillary permeability of 
the skin during pregnancy averages 70.5 per cent (forty-seven cases). During 
labor the permeability is reduced and the blister time increased (sympathetic 
tonus of the skin). During the puerperium the average permeability is 73.6 per 
cent (fifty-five cases). Psychosis, hematemesis, threatened abortion, post- 
partum eclampsia and sepsis were associated with increased permeability. 
Hypertension and nephritis were either high or low in capillary permeability, 


except in one case. S. A. Levinson 























THE PERMEABILITY OF THE SKIN CAPILLARIES IN VARIOUS CLINICAL CONDITIONS. 
W. F. Petersen, Arch. Int. Med. 39:19, 1927. 


Capillary permeability of the skin and the relative autonomic tonus of the 
arterioles has been studied by means of the cantharides blister. Maximum 
permeability and parasympathetic tonus are found in generalized dermatitis. 
Decompensation is associated with increased permeability. When due to renal or 
arteriosclerotic changes, the skin tonus may remain sympathetic. Glomerulone- 
phritis is associated with increased permeability with sympathetic arteriole tonus. 
Chronic nephritis (arteriosclerotic) is associated with diminished capillary perme- 
ability and sympathetic arteriole tonus. Acute infections show increased per- 
meability with normal or increased sympathetic tonus. The increase in 
permeability persists immediately after defervescence. Chronic tuberculosis shows 
normal or diminished permeability with normal or increased sympathetic tonus ; 
advancing tuberculosis, an increase in permeability. Improvement is coincident with 
a diminution of capillary permeability. Ulcer of the stomach and intestine shows 
a relatively high permeability; carcinoma, a somewhat lower range. This may 
be due to differences in the age groups. Exophthalmic goiter has a distinct 
parasympathetic arteriole tonus but the permeability may vary from high to 
low. The cases with low permeability are usually those with a high blood 
pressure. The degree of permeability bears no relation to the basal metabolic 
rate. Paget’s disease of the bones and arthritis deformans have an increase in 
permeability. The same holds true for postencephalitic parkinsonian syndromes . 
and for obesity. Following surgical operations the permeability is increased 
and a similar condition is found in ophthalmologic cases, with or without 
operation. This may be due to the anesthesia, to the resorption of necrotic 
material, or to reflex effects from the pain associated with these conditions. 



































S. A. Levinson. 


F. W. 





Tue DeETOXICATION OF PUTREFACTIVE Propucts BY THE HuMAN Bopy. 
Power and C. P. SHerwin, Arch. Int. Med. 39:60, 1927. 


There are two general classes of the products of decomposition formed 
from protein in the lower intestine due to bacterial action, namely, the non- 
nitrogenous and the nitrogenous, or amino derivatives. The authors prepared 
the principal non-nitrogenous putrefactive products of the three amino-acids, 
phenylalanine, tyrosine and trypophane, namely, benzoic acid, phenylacetic 
acid, phenylpropionic acid, parahydroxybenzoic acid, parahydroxyphenylacetic 
acid, parahydroxyphenylpropionic acid, indolformic acid and indolacetic acid. 
These non-nitrogenous putrefactive products were fed to human beings in order 
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to determine their toxicity; then the urine was examined in order to identify 
the product of detoxication and hence the method of detoxication by the body. 
Phenylpropionic acid was oxidized to benzoic acid, which was then combined 
with glycocoll and excreted as hippuric acid. Phenylacetic acid was excreted 
in combination with glutamine. The other acids were excreted uncombined. 
Of the nitrogenous or amino derivatives of the foregoing amino-acids, namely, 
phenylethylamine, tyramine and indolethylamine, all three were prepared and 
fed in amounts of 1 Gm. during a period of twenty-four hours. These amino 
compounds proved much more toxic than the non-nitrogenous substances. 
They were detoxicated by the body by splitting off the nitrogen, thus con- 
verting them into the acidic compounds of the type mentioned. The site of 
these detoxication reactions would appear to be chiefly the liver, but to some 
extent this function may be performed by the kidney or the gastro-intestinal 
wall. The authors are of the opinion that the human body is apparently pro- 
vided with a chemical defense mechanism, nonspecific in character, which is 
more than adequate for the detoxication of the small amount of putrefactive 
products normally produced in the human intestine by the action of putrefactive 


bacteria on unabsorbed protein material. S A tevewaet 


THE MECHANISM OF PAIN IN GASTRIC AND IN DuopENAL ULcer. W. L. PALMEnr, 
Arch. Int. Med. 39:109, 1927. 


Palmer believes that the pain producing mechanism is directly associated 
with the ulcer and does not depend on gastric or duodenal tone, or motility 
or pylorospasm. Under certain conditions, normal gastric peristalsis may 
constitute an adequate stimulus to the pain-producing mechanism. Evidence is 
presented to show that hydrochloric acid may sensitize both sensory and motor 
mechanisms. Under certain conditions, the pain of gastric carcinoma can be 
initiated by the introduction of 1.5 per cent hydrochloric acid solution into 
the stomach, and be relieved by its withdrawal or neutralization. Muscle 
tension is at times a factor in the pain of carcinoma. A third type of pain 
is apparently due to carcinomatous infiltration of the fibers of the sensory 
nerve. Antacid therapy will completely relieve the pain due to acid irritation, 
and in some instances give complete relief from the pain of carcinoma. Antacid 
therapy may desensitize the pain-producing mechanism so that it is no longer 


sensitive to 1.5 per cent hydrochloric acid solution. S. A. Lavinson 


ViTAMIN E anp Iron AssiMILatTion. Nina Stmmonps, J. E. Becker and E. V. 
McCotitum, J. A. M. A. 88:1047, 1927. 


Vitamin E is associated with iron assimilation functionally. The death of 
fetuses in rats on diet deficient in this vitamin is due to a crisis in iron 
assimilation which can be obviated by providing vitamin E in proper amounts 
from the beginning of pregnancy. Ferric salts are a better source of iron for 
growing rats than ferrous salts. Liver fats contain vitamin E in considerable 
amounts and liver contains iron, and the special value of liver diet lies in 
these facts. The results appear to provide new points of view with respect 
to faulty nutrition as causing sterility and pernicious anemia. 


Tue Nature oF SHock SymMToMs OccASIONALLY FoLLowinc Drucs or VACCINES. 
E. F. Mttrier, C. N. Myers and W. F. Petersen, J. A. M. A. 88:1128, 1927. 


Evidence has been found that the clinical symptoms of sudden attacks, such 
as those designated “nitritoid crisis,” occasionally following the intravenous 
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injection of arsphenamine and other drugs or serums, are caused by a sudden 
reaction of the entire vascular system as well as of almost all organs in the 
body. This reaction is largely the same as a reaction following the injection 
of living organisms (chill, etc.). Chills and nitritoid crises do not occur before 
the foreign bodies (drugs, bacterial toxins, proteins) have been deposited in 
the tissues. Therefore, drugs like arsphenamine, which disappear from the 
circulation almost instantaneously, give an early opportunity for general reac- 
tion, which in the case of bacterial invasion cannot occur before they are dis- 
solved and their toxins are distributed. Such a general reaction consists of a 
more or less intensive contraction of the peripheral vessels with simultaneously 
decreased activities of the peripheral organs, skin and muscles. At the same 
time, an equally intensive vasodilatation takes place in the splanchnic region 
connected with an increase in the functional activities of the splanchnic organs 
(increased production of lymph, or stomach juice, acid, etc.). The latter 
frequently is associated with nausea and vomiting. 

This entire reaction, differing in the two groups of organs, is connected 
with definite changes in the distribution of leukocytes. It is not known whethe: 
a special center in the brain is responsible for that reaction. 

The systemic reaction designated as “nitritoid crises,” and manifested by 
definite vasomotor phenomena in all organs involved, is obviously a reaction 
of the vegetative nervous system. It depends in its clinical intensity merely 
on an exaggeration of biologic reactions normally manifest in every individual 
after the administration of arsphenamine, vaccines, serums and proteins. 
























AvutTHors’ SUMMARY. 


PuysioLocicaL Errects or Diets UNusuALLy RICH IN PROTEIN oR INORGANIC 
Satts. T. B. Osporne, L. B. Menpver, E. A. Park and M. C. WINTERNITz, 
J. Biol. Chem. 71:317, 1927. 


The blood of rats on a protein-rich diet has a somewhat higher content 
of nonprotein nitrogen than is normal. The kidneys become hypertrophied 
but the urine shows no abnormalities indicative of chronic renal disorders 
attributable to the protein. The feeding of urea in amounts equivalent to 
that derived from effective quantities of protein fails to bring about an equally 
noticeable renal enlargement. 









ArtTHuR Locke. 









Cop Liver Or. ConceNTRATE. ITS VALUE AS AN ANTIRACHITIC AGENT WHEN 
InyeEctep SuscuTANEousLy. B. Kramer, S. D. Kramer, D. H. SHELLING 
and M. J. Suear, J. Biol. Chem. 71:699, 1927. 


A cholesterol-free concentrate prepared by the method described was found 
to be as potent as cod liver oil itself in amounts equivalent to the original 
oil. The concentrate, when injected subcutaneously in an ether solution, cured 
rats of experimental rickets. The same concentrate is inactive when injected 
subcutaneously with palmitin as the solvent. 









AutTHors’ SuMMARY. 









BLoop Frsrin AND Excretion oF NITROGEN IN OssTRUCTION oF Upper GAsTRO- 
InTESTINAL Tract. Russet, L. Haven and Tuomas G. Orr, J. Exper. 
Med. 45:433, 1927. 


Blood fibrin increases rapidly after obstruction of the intestinal tract high 
up. The increase parallels the toxemia. The results indicate that the hepatic 
insufficiency is not the cause of death from such obstruction. After obstruction 
of the cardiac end of the stomach and after obstruction and release of the 
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pylorus, there is an increase in the excretion of nonprotein nitrogen, due to 
accelerated protein destruction or to the action of some toxic body. 


CoLLEcTION oF ENTIRE EXTERNAL SECRETION OF THE PANCREAS UNDER STERILE 
CoNnDITIONS AND THE FataL Errect or Tota, Loss or PANCREATIC JUICE. 
Rosert EtMAN and JoHN M. McCaucGHan, J. Exper. Med. 44:561, 1927. 


By intubation of the main pancreatic duct in the dog, all the external 
secretion of the pancreas can be collected under sterile conditions. Under 
these circumstances death occurs in a characteristic way in about one week 
with anorexia, gastric irritability, vomiting and asthenia. 


THE SupposeD PRESENCE OF A PRESSOR SUBSTANCE IN THE BLoop or PATIENTS 
with HicH Btoop-Pressure. F. R. Curtis, A. A. Moncrierr and S. 
Wricut, J. Path. & Bact. 30:55, 1927. 


The authors attempted to check the recent claims of Danzer, Brody and 
Miles that striking pressor effects are obtained by injecting unchanged blood 
of patients with hypertension into animals. Cats were anesthetized with ether 
and then with chloralose intravenously. Heparin was employed to prevent 
coagulation of the blood. The animals were desensitized to human blood, 
after which 10 cc. of blood obtained from patients with hypertension was 
injected intravenously. No evidence was obtained of the presence of a pressor 
substance in the blood of patients with hypertension. St Mas: 


KIRCHHEIMER FAMILIES OF BLEEDERS. W. J. Ktuc, Deutsche Ztschr. f. Chir. 
199:145, 1926. 


Of fifty-two families descended from the Mampel bleeder family, hemophilia 
is found in only twelve. Klug makes some corrections in Lossen’s figures. He 
finds only one true bleeder marriage (marriage between bleeder and trans- 
mitter). In the hundred years during which this family has been known in 
the medical literature, the disease has never appeared in females or been 
transmitted by males or from grandmother directly to grandson. In regard 
to transmission by males, Klug remarks that most of the bleeders have died 
too young to have progeny. His statistics show, in the males, twenty-seven 
bleeders, thirty-nine nonbleeders; in the fifty-eight females, fourteen trans- 
mitters and ten nontransmitters, the rest of the female members of the bleeder 
branches of this family either died young or are childless up to the present 
time. The presence of nontransmitting females in this family goes far to 
prove the validity of Bauer’s application of Mendel’s law to hemophilia. 


SIGNIFICANCE OF EXPERIMENTAL COOLING OF THE Bopy wiTH REFERENCE TO 
Cotps. Lupwic Fietscuer, Ztschr. f. Hyg. u. Infectionskrankh. 107:2, 1927. 
BACHMANN and Lupwic FLetscuer, ibid., p. 28. 


The author reports on a large series of experiments on himself concerning 
the relations between skin temperature and warmth of the surrounding atmos- 
phere. At the same time he carefully observed his general condition during 
the course of the experiments. These observations were made while he was 
sitting quietly, either in his ordinary clothes, in light clothes or without clothes. 
He measured the. temperature of the skin over the extensor surface of the 
basal phalanx of the left middle finger and of that over the third intercostal 
space close to the sternum. A third measurement which he considers to be 
particularly important is that of the temperature between fingers because it 
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gives some indication of the temperature of the deeper tissues. As long as the 
finger temperature did not decrease below 30 C. he did not notice any general 
effects except perhaps a slight feeling of coolness. In ordinary clothes the 
surrounding temperature in the absence of any drafts was indifferent between 
18.5 and 21 C. In the afternoon both limits were lower. When the finger 
temperature rose above 33 C. he felt too warm. When the finger temperature 
dropped to 25 C. his hands felt cold. When it fell below 21 C. he began to 
feel cold generally. If at this point the experiment was interrupted the finger 
temperature under favorable conditions rose to 30 C. and his feeling of well 
being was completely restored. If the finger temperature had gone down below 
20 C., general disturbances continued for the rest of the day such as: backache, 
coldness of the back, drowsiness and marked depression. At a finger tempera- 
ture of 8.5 C., cramps developed in the muscles of the hands. In ordinary 
clothes and with an indifferent temperature in the surroundings the tempera- 
ture between fingers was from 1 to 1.5 C. higher than the finger temperature. 
When the finger temperature decreased the difference between the two tempera- 
tures decreases until they were almost equal. The skin reacted in the same 
manner during a period of 6 months. It did not become more resistant to 
cooling but the sensitiveness to cold was somewhat reduced. The influence 
of hot drinks and of alcohol on the experimental results was interesting. 
From 15 to 25 cc. of alcohol in the form of alcoholic liquor or diluted absolute 
alcohol of approximately room temperature produced a strong subjective sense 
of warmth, raised the finger temperature but not that of the skin over the 
chest, whereas hot alcoholic and nonalcoholic drinks of a temperature of 
about 60 C. in quantities of about 300 cc. had exactly the same effect on the 
temperature of the fingers and also raised the temperature of the skin of the 
trunk. Hot nonalcoholic drinks were more valuable to correct the ill effects 
produced by cooling; they also prevented them to some extent when taken 
before the experiment was started. Hot water had the same effect as coffee 
or tea. 

The observations which Fleischer had made on himself in regard to the 
relation of the temperature of the skin of the fingers to the general effects of 
exposure to cold were confirmed on other persons, also that hot drinks counter- 
acted the effects of exposure, while the taking of cold alcoholic beverages was 
not equally efficacious. Neither one of the authors contracted cold during 
these experiments, although both were susceptible to cold as shown by the 
fact that during the period of experimentation they contracted colds in other 
ways. Observations on other persons, however, seemed to indicate that an 
acute attack of cold may follow a sudden reduction of body temperature by 
a cold wind or rain. Colds contracted in this way apparently are not infectious. 


W. Opnis. 


Pathologic Anatomy 


HEMIHYPERTROPHY AND TWINNING. ARNOLD GesELL, Am. J. M. Sc. 173:542, 
1927. 


In 1921, the author reported a case of hemihypertrophy with bibliography 
(Arch. Neurol. & Psychiat. 6:400 1921). He now reports a second case. 
Both the patients are mentally defective. Reexaminations indicate that phys- 
ical and mental features remain relatively constant. There are now fifty- 
three recorded cases altogether; twenty-three were in males and thirty in 
females; the right side was affected in thirty-five and the left in eighteen; 
skin complications were present in twenty-four and mental subnormality in 
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eight. Hemihypertrophy is interpreted as a minimal form of twinning. The 
relatively high incidence of mental defect probably would have been found 
still higher if more and careful examinations had been made. The mental 
defect is ascribed to disturbance of normal development connected with twin- 
ning. A supplementary bibliography is given. 


METASTATIC OR EmBotic ENDOMETRIOSIS, DUE TO MENSTRUAL DISSEMINATION OF 
ENDOMETRIAL Tissue INTO THE VENOUS CIRCULATION. JoHN A. SAMPSON, 
Am. J. Path. 3:93, 1927. 


The conclusions of this profusely illustrated article are: Fragments of 
endometrial tissue at times are disseminated into the venous circulation during 
menstruation, from the mucosa lining the uterine cavity and also from ectopic 
endometrial foci; metastatic or embolic endometriosis arises from the implanta- 
tion of these emboli in nearby veins. Endometrial tissue set free by menstru- 
ation, therefore, is sometimes not only alive but may actually continue to grow 
if transferred to situations favorable to its existence. 


Tue Finer VASCULAR CHANNELS OF THE SPLEEN. Warp J. MAcNEAL, SapAo 
Orani and Marjorie B. Patterson, Am. J. Path. 3:111, 1927. 


A special technic for studying the human spleen is proposed. “The blood 
circulation in the spleen is essentially an open circulation in that the pulp 
spaces constitute the connecting channels through which the blood passes from 
arterial capillary to venous sinus.” The article is illustrated by eight plates, 
three of which are in colors. 


IsLANDS OF LANGERHANS IN HuMAN Pancreas. Sapao Orani, Am. J. Path. 
3:123, 1927. 


In hypertrophy of the islands in the adult, there is transformation of acinar 
and centro-acinar cells. The acinar cells can change into island cells. Most 
of the islands are connected with acini, and new islands may form from acinar, 
centro-acinar or duct cells. 


Two Cases or ESSENTIAL ADRENAL INSUFFICIENCY (AppIson’s DisEASE). G. M. 
Mepiar, Am. J. Path. 3:135, 1927. 


In both cases there was atrophy and ptosis of the suprarenals with status 
lymphaticus. It is suggested that status lymphaticus is the expression of an 
attempt to overcome a deranged metabolism due to lack of suprarenal secretion. 


THE OCCURRENCE OF PARATHYROIDS ON THE ANTERIOR SURFACE OF THE THYROID 
GLAND [1n Man]. R. J. Miutizner, J. A. M. A. 88:1053, 1927. 


Parathyroids may occur on the anterior surface of the thyroid in a large 
percentage of persons, and it is recommended in thyroidectomy to leave behind 
the lateral and anterior parts of the thyroid capsule. 


SPRAIN OF CERVICAL SPINE CAUSING THROMBOSIS OF ANTERIOR SPINAL ARTERY. 
Roy R. Grinxer and Cuester C. Guy, J. A. M. A. 88:1140, 1927. 


In a case of “spinal sprain” in the region of the fifth cervical vertebra 
with resulting thrombosis of a portion of the anterior spinal artery, the sub- 
sequent cord softening affected the central and anterior gray matter, extending 
peripherally to involve completely the crossed pyramidal and spinothalamic 
tracts and the bases of the medial portion of the posterior columns. 
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After mild trauma or muscular exertion, evidence of cord lesion without 
fracture or dislocation may be due to temporary vertebral luxation. 


AutTHors’ SUMMARY. 


TRANSPLANTATION OF GUINEA-PiG SuPRARENAL. Henry L. Jarre, J. Exper. 
Med. 45:587, 1927. 


Autoplastic transplants of suprarenal cortex in the abdominal wall may 
remain for months and may grow so that life may be maintained after com- 
plete suprarenalectomy, but homoplastic transplants usually degenerate. 


EXPERIMENTAL ATHEROSCLEROSIS IN Rappits. SHEPARD SHapirRo, J. Exper. Med. 
45:595, 1927. 


Alimentary hypercholesterolemia in rabbits for 110 days or longer causes 
deposition of cholesterol in the intima of the aorta. Removal of the thyroid, 
spleen and gonads hastens the development of atheroma in hypercholesterolemia, 
but suprarenal insufficiency has no such effect. 


RELATION OF THE RETICULO-ENDOTHELIAL SYSTEM To AMYLOID ForMATION. H. 
Smetana, J. Exper. Med. 45:619, 1927. 


The following points favor the view that reticulo-endothelial cells are con- 
cerned in the formation of amyloid: amyloid appears where the cells are 
normally present, in small patches, and in close relation to the cells; in the 
liver, amyloid may appear in patches apparently within the capillaries and 
after blocking the reticulo-endothelial cells with India ink, there is delay in 
the appearance of amyloid in mice given nutrose subcutaneously. 


XANTHOMA. M. Louste, Paris méd. 63:64, 1927. 


The lesion is formed of large connective tissue cells, xanthoma cells, con- 
taining fatty granules. The latter represent neutral fats, or glycerol ester, 
and lipoids, or cholesterol ester. Fatty acids in excess in the blood are retained 
in these cells and oxidized. The réle in the phenomenon of amboceptor cells 
or Langerhans’ cells is explained. Thus hypercholesterolemia is a factor in 
the formation of xanthoma. 


CuroNIc BRONCHOPNEUMONIA WITH GIANT CELLS AND CuBICAL ALVEOLAR 
EpirHetium. J. Zeyitanp, Trav. des Instituts de Anat. Path. des Uni- 
versités de Pologne 2:34, 1927. 


The formation of giant cells and cubical alveolar epithelium in chronic 
bronchopneumonia need not be a so-called specific process. The process may 
occur in measles, whooping cough, diphtheria and other conditions. Three 
instances are described in infants. 


THE TRACHEA IN GorTeR. HELENE ScHusTER, Trav. des Instituts d’Anat. Path. 
des Universités de Pologne 2:79, 1927. 


A case of death from hemorrhage on removal of a cannula after tracheotomy 
on account of dyspnea from the pressure of a large goiter in a girl, aged 18, 
is described. The hemorrhage resulted from erosion by pressure from the 
cannula on the arteria anonyma. Following compression by goiter, there may 
be thinning of the tracheal wall, especially in the young. Special precautions 
should be taken to prevent injury to the trachea by the cannula in such cases. 


ee mate eae pm pe 





448 ARCHIVES OF PATHOLOGY AND LABORATORY MEDICINE 


LipoMA OF GALLBLADDER. MARIE ZELEWSKA, Trav. des Instituts d’Anat. Path. 
des Universités de Pologne 2:96, 1927. 


The tumor arose from the fundus of the bladder; it had a diameter of 3 cm. 
and occurred in an old woman without a tendency to adiposity. 


ALTERATIONS OF THE SKULL IN EpILepsy AND Ipiocy wITH CONSIDERATION OF THE 
OSSIFICATION OF THE Sutures. Marterna, Verhandl. d. Deutsch. path. 
Gesellsch. 21:333, 1926. 


Alterations of the skull are frequently found in idiocy and epilepsy. They 
were observed in 40 per cent of the epileptic patients and 60 per cent of idiots 
after exclusion of the alterations which appeared after the cessation of bony 
growth. The premature synostoses of the sutures were the most frequent 
alteration in epileptic patients, while microcephalic patients had the first place 
in idiots. Partial! premature ossifications of the sutures were present in 22 
per cent of the epileptic patients and in 19 per cent of the idiots. These 
synostoses did not interfere with the growth of the skull in the direction vertical 
to that of the synostosis. Many of the synostoses were interpreted as the result 
of a primary trauma of the brain, but there were also cases in which the 
synostoses were the primary alterations and possibly the cause of the epilepsy 
(primary synostotic epilepsy). Wiens Bosin. 


IMPORTANT GENERAL FEATURES OF EXPERIMENTAL TUBERCULOSIS IN GUINEA-PiGs. 
Pace, Verhandl. d. deutsch. path. Gesellsch. 21:347, 1926. 


After injection of gold preparations the normal resistance of the kidney of 
guinea-pigs against tuberculous infection breaks down and epithelioid tubercles 
appear in the space of Bowman’s capsule, while the necrotic processes which 
are marked in the kidneys of normal animals after injections of gold prepara- 
tions are of a minor degree. The vascular alterations of tuberculous guinea- 
pigs involving usually the postcapillary veins of the lung are classified in two 
main groups, those with a specific tuberculous structure and those without. 
Different types in the first group are the tuberculous periphlebitis and endo- 
phlebitis which latter is divided into miliary tubercle, polypous endangitis and 
tuberculous thrombophlebitis. Fungoid nodules of the intima containing 
granulocytes are present in the vascular changes of the second group. These 
endothelial granulomas are interpreted as nonspecific reactions of the vascular 
wall against the attack of the tubercle bacilli. Another nonspecific reactions 
is the appearance of granulocytic and hemopoietic transformations of endo- 
thelial cells of capillaries of various organs. The course of the primary 
infection of the lung is similar to that of the human lung. 

WILHELM HUvEPER. 


THE BEGINNING AND FREQUENCY OF THE ATHEROSCLEROSIS. S. SALTYKOW, Ver- 
handl. d. deutsch. path. Gesellsch. 21:398, 1926. 


The yellow spots in the intima of the aorta of children represent the first 
signs of atherosclerosis and usually develop later into extensive atherosclerotic 
alterations. Lipoid deposits as well as proliferations of the intima are charac- 
teristics of atherosclerosis and may occur independently of each other. Athero- 
sclerotic changes are found in children a few months old and are present in 
all persons after the eighth year. Among the infectious diseases, tuberculosis 
possesses a special significance in regard to the etiology of atherosclerosis. 


WILHELM HUvEPER. 
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Puiesitis TypHosa. W. Ceelen, Verhandl. d. deutsch. path. Gesellsch. 21:415, 
1926. 


Button-like, polypous, flat formations of typhoid granulation tissue were 
observed in the wall of veins of the spleen, intestine and mesenteric lymph 
nodes. They were either the result of an endophlebitis or of a periphlebitis. 
In the latter case the granulation tissue penetrating the vascular wall projected 
into the lumen but remained covered with endothelium. Thromboses with 


secondary necroses (spleen, intestine) may result. Waste Huurem 


THE MECHANISM OF THE HEMORRHAGIC MENINGITIS IN ANTHRAX INFECTION. 
STEPHAN Béz1, Verhandl. d. deutsch. path. Gesellsch. 21:435, 1926. 


Hemorrhages in the meninges or brain are present in 40 per cent of fatal 
infections with anthrax and are sometimes the cause of death. The anthrax 
bacilli lodge in the arachnoid and proliferate in the meningeal fluid when they 
have disappeared from the blood on account of the bactericidal action of the 
serum. They produce necrosis of the wall of the small and median sized 
vessels, resulting in rupture and hemorrhage. Wises Huss. 
SpeciFicity oF Lirom Starninc Reactions. C. KAuFMANN and E. LEHMANN, 

Virchows Arch. f. path. Anat. 261:623, 1926. 


In an attempt to determine the specificity of the staining reactions of lipoids, 
the sudan, Nile blue, Fischler, Smith-Deitrich and Schulze reactions were 
applied to fat-free vegetable pith which had been saturated in vacuo with known 
saturated and unsaturated fatty acids, neutral fats, triglycerides and natural 


fats, cholesterol, lecithin, and mixtures of these various substances. Sudan III 
was found to stain all of the fatty acids, fats and fat mixtures except palmitic 
and stearic acid and is considered the most useful of the various methods tried. 
No method is specific for any single lipoid substance or even for any group of 
such substances. O. T: Scmecae. 


SIMILARITY oF TIssUE CHANGES IN CHRONIC HyprocyaANnic Acip PoIsoNING AND 
Berrpert. N. Messerce, Virchows Arch. f. path. Anat. 262:305, 1926. 


Experimental intoxication of animals with hydrocyanic acid leads to decreased 
cellular oxidation and causes paralyses similar to those of experimental beriberi, 
in which Hess, Messerle and others had also described diminished tissue oxida- 
tion. In a comparative study of the tissue changes in pigeons with beriberi 
and with chronic hydrocyanic intoxication, Messerle found practically identical 
degenerative changes in the voluntary musculature, peripheral nerves and spinal 
cord. Hypertrophy of the suprarenals, described as a usual condition in beri- 
beri, was present also, but in less marked degree, in pigeons intoxicated with 


hydrocyanic acid. O. T. Scuutrz 


SPONTANEOUS RUPTURE OF THE SPLEEN. A. Krokiewicz, Virchows Arch. f. path. 
Anat. 262:328, 1926. 


In a man, aged 54, with symptoms of septic endocarditis, fatal collapse 
occurred suddenly while the patient was at stool. At necropsy, the peritoneal 
cavity was found filled with blood which had come from a rupture of the greatly 
enlarged spleen. The latter contained numerous infarcts; rupture had not 
occurred in any of these, but between them. The primary lesion was a vegeta- 


tive, ulcerative aortic endocarditis. O: T Sere 





450 ARCHIVES OF PATHOLOGY AND LABORATORY MEDICINE 


DiFFuSE SCLEROSIS OF THE SKIN. J. Hetne, Virchows Arch. f. path. Anat. 
262:351, 1926. 


In a woman, aged 71, the skin became diffusely thickened and deeply pig- 
mented, the process having lasted a year and a half. The thickened skin of 
the arms and legs pitted on pressure. Upon microscopic examination the 
epidermis was slightly atrophic, the cutis was moderately thickened and con- 
tained a few spindle nuclei, the subcutis was greatly thickened and densely 
fibrous, and the subcutaneous fat was atrophic. Diffuse interstitial fibrosis 
with atrophy of the parenchyma was present in the pancreas, thyroid and 
hypophysis. The thyroid and suprarenals were infiltrated by lymphocytes. The 
author is convinced that the condition described by him has nothing in common 
with scleredema, and differentiates it from scleroderma because of the diffuse- 
ness of the process in his case and the absence of any areas of origin from 
which the process spread. He considers his case a disease sui generis. 
Although the author believes that the condition described by him is not sclero- 
derma, the fibrotic changes described by him in the endocrine organs are 
apparently identical with those described a number of years ago by Hektoen, 
and since seen so repeatedly by others as to suggest an endocrine origin for 


scleroderma. O. T. ScHuULTz 


Ostitis Frprosa. F. J. Lance and K. Haupt, Virchows. Arch. f. path. Anat. 
262: 383, 1926. 


In previous publications Lang has taken a stand in opposition to that of 
most observers, that ostitis fibrosa is a characteristic bone disease of special 
type. He has held to the older view of von Recklinghausen that ostitis fibrosa 
is a process that is secondary to a variety of factors. Lang and Haupl present 
the results of a histologic study of five cases of localized ostitis fibrosa and 
three cases of the generalized form of the disease, two of the latter being 
associated with osteomalacia and one with rickets. In the localized cases, the 
fibrotic process was associated with a hemorrhagic cyst in one, with hemor- 
rhage into the vertebrae in two cases of carcinosis of bone, with Kohler’s 
disease of the second metatarsal in one, and with deforming arthritis of the 
second metatarsal in the fifth case. In such cases, the replacement of the fatty 
marrow by a loose, often mucoid, fairly well vascularized connective tissue, 
which process is combined with absorption of bone and with some new forma- 
tion of bone, is held to be secondary to the disturbance produced in the bone 
by hemorrhage, trauma or other factors. In the generalized form, the process 
is likewise a reactive one, which is secondary to mechanical factors acting 
on bones that have been weakened by partial loss of their calcium content, as 
in osteomalacia, or by deficient calcification, as in rickets. 

O. T. ScHvuttz. 


Fiprinous Rinces 1n Acute Preuritis. A. LAucue, Virchows Arch. f. path. 
Anat. 262:406, 1926. 


Lauche claims that on the surface of the acutely inflamed pleura he has 
frequently seen regularly arranged ridges and networks of fibrin, such as are 
characteristic of acute pericarditis but have not received mention in pleuritis. 
The parallel ridges, which are often united into a network by finer cross ridges, 
usually occupy an area from 2 to 3 cm. wide and extending from apex to base 
over the posterior rounded border of the lung. In both the pericardium and 
pleura, the ridges are formed in a layer of deposited fibrin which cannot follow 
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the contraction and expansion of the underlying organ and in situations in 

which the amount of fluid exudate is great enough to prevent rubbing of the 

two serosal layers. O°’? Shaties 

GUMMA AND ANEURYSM OF THE Liver. H. LENwARTz and H. GUricu, Virchows 
Arch. f. path. Anat. 262:416, 1926. 


This is a clinical and anatomic report of an interesting case of gumma of 
the liver which had eroded a branch of the hepatic artery with the formation 
of a spurious aneurysm. In the terminal stages of the illness, the aneurysm 
perforated into the common duct, a process which was followed by the passage 
of large amounts of tarry blood in the stools and which led to the diagnosis 
of duodenal ulcer. Symptoms of acute cholecystitis and peritonitis led to 
laparotomy, at which the gallbladder was found distended with blood and 
perforated, and hemorrhagic exudate was present in the peritoneum. Chole- 
cystectomy was followed by death. The antemortem clinical diagnosis was 
perforation of the gallbladder with biliary peritonitis. The exact conditions 


present were revealed only by the necropsy. O. T. Scuutrz 


CHANGES IN THE SoLarR PiLexus Fottow1nc Laparotomy. W. LEBEDENKO, 
Virchows Arch. f. Path. Anat. 262:424, 1926. 


The immediate postoperative period is characterized by a number of mani- 
festations which the author interprets as evidence of involvement of the 
sympathetic nervous system. The effects on the celiac ganglia of abdominal 
operations were studied experimentally in dogs. To determine the effects of 
the individual procedures in such operations, well-fed and starved animals were 
killed after morphine narcosis, after combined morphine and ether or chloroform 
anesthesia, after anesthesia plus simple incision of the abdominal wall, and 
after anesthesia with laparotomy and handling of the intestines. Morphine 
alone caused only slight changes in the ganglion cells. The addition of chloro- 
form or ether anesthesia caused partial disappearance of the tigroid substance. 
Laparotomy and handling of the abdominal organs resulted in still more marked 
cellular changes and in the degeneration of individual ganglion cells. Starva- 
tion intensified the alterations noted. Reparative changes were observed in 
ganglion cells when the animals were killed on the sixth or eighth day after 
operation. The tendency to gastro-intestinal and renal hemorrhages and to 
changes in the tonus of the gastro-intestinal tract, which may follow laparotomy 
in man, are interpreted as the result of changes brought about in the solar 
plexus by anesthesia and by the trauma of operation. ©. 2. Sesae. 


PATHOGENESIS oF Cystic Liver. L. Wackerie, Virchows Arch. f. path. Anat. 
262: 508, 1926. 


In two still-born fetuses, a moderate grade of cystic liver was associated 
with cystic kidneys and other maldevelopments, and in a woman, aged 56, a 
more marked degree of formation of cysts in the liver was associated with 
bilateral cystic kidneys, which led to death in uremia. In the three livers, an 
excess formation of interlobular stroma had taken place, and at the periphery 
of the interlobular fields excessive numbers of small bile ducts lined by cuboidal 
epithelium were present. It was ducts of the latter groups which had become 
cystically dilated. The connection of peripheral interlobular ducts and cysts 
with intralobular bile canaliculi could be seen, but it was impossible to detect 
any communication of the cystic peripheral ducts with the main interlobular 
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ducts. Wackerle accepts the independent formation during embryonic develop- 
ment of the intralobular bile canaliculi and the extrahepatic duct system 
together with the interlobular ducts. The union of the two systems occurs in 
the peripheral one of the interlobular tissue, the smaller peripheral ducts in 
this zone in his cases belonging to the intralobular system. The process leading 
to cystic liver is looked on as a hamartoma, in the sense of Albrecht, which 
manifests itself by a disproportionate formation of interlobular mesenchymal 
tissue. The intralobular ducts are unable to penetrate this tissue, and hence 
fail to accomplish their union with the main interlobular ducts. 


O. T. Scuvutrtz. 


Cystic MASTITIS IN THE EarLreR YEARS or Lire. E. Haun, Virchows Arch. 
f. path. Anat. 262:531, 1926. 


In order to determine whether there is any relation between age and cystic 
disease of the mammary gland, Hahn made a microscopic study of breast tissue 
removed routinely at necropsy from forty-eight women between the ages of 
14 and 40 years. The latter was taken as the upper age limit because Goens 
had previously reported a similar study based on material from sixty women 
over 40 years of age. In eleven of the forty-eight mammary glands studied, 
proliferation of the duct epithelium was evident and in five of this group this 
process was associated with cystic formation. Hahn believes that Reclus’ or 
Schimmelbusch’s disease is not inflammatory in origin, but that it begins as 
a primary proliferation of duct epithelium, which may already be manifest 
before the period of involution of the gland. The process occurs in a pre- 
viously normal gland and bears no relation to misplacement. The epithelium 
of axillary apocrine sweat-gland type, which lines some of the ducts, has 
resulted from reversion of the proliferating duct epithelium. The fibrosis 
which may occur in Reclus’ disease is not a primary phenomenon, but is the 
result of a stimulus exerted on the periductal tissue by the proliferating 
epithelium. O. T. Scuutrz. 
Atk Emsoitism IN CESAREAN Section. W. G. Devucuer, Zentralbl. f.. Gynak. 

50: 3025, 1926. 


When the patient, apparently in good condition, was being removed from 
the operating table after transperitoneal cervical cesarean section, a severe 
hemorrhage from the vagina set in suddenly, respiration, hitherto quiet, became 
spasmodic, the patient became cyanotic and died. At necropsy, two and one- 
half hours after death, typical signs of air embolism were found. In view of 
the hemorrhage, it seems probable that uterine atony caused the empty veins 
of the floor of the placenta and perhaps of the cervical wound to gap and 
that moving the patient just at this time caused aspiration of air into a vein. 


HETEROTOPE PROLIFERATION OF TISSUE RESEMBLING ENDOMETRIUM. CARL SEMB, 
Acta obstet. et gynec. Scandinav. 5:200, 1926. 


The author bases his conclusions on a study of seven cases of endometrial 
tissue in the ovary, one case of adenomyosis uteri externa, one of adenomyosis 
intestini tenuis, and one of adenomyosis ligamentum teres uteri. The age 
limits in his cases were from 25 to 50 years. The materia! studied consisted 
of parts removed at operation and sent to the laboratory for examination. In 
the ovary typical “tarry” cysts were found, with perforation in three patients. 
Adhesions about the ovaries were attributed to the irritating effects of the 
contents of the cyst. 
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In the ovary endometrium-lined cysts were found in contact with the lumen 
of follicular cysts, hence the author feels that the endometrial tissue in the 
ovary arises from follicular epithelium, or possibly is associated with 
epithelial defects in the ovary. To explain endometrioses in the serous layer 
of the uterus, small intestine and round ligament, the author tends to agree 
with De Jong that the different localizations can be traced to endometriogenic 
potentialities of the celomic epithelium. In his material, he states, there was 
no evidence in support of the theories generally advanced, in particular none 
in favor of Sampson’s implantation theory which is not considered to fit in 


alt te) * - ” 
with the endometrial “tar cysts. Victor JACOBSEN. 


THE RELATION BETWEEN POLYCYTEMIA AND PortTAL THROMBOSIS. RUDOLF 
BRANDBERG, Acta. path. et microbiol. Scandinav. 3:521, 1926. 


There appears to be a close relationship between polycytemia and portal 
thrombosis. After reviewing the cases in the literature and describing a case 
of his own, Brandberg concludes that the portal thrombosis is secondary and 
due to the increased coagulability of the blood. In none of the cases were there 
any chronic changes in the portal vein or other local conditions that could 
account for the thrombosis. 


TARTAR ForRMATION. Cart NagEsLuNpD, Acta. path. et microbiol. Scandinav. 3: 
627, 1926. 
It appears that gingival calculi are formed chiefly by actinomyces and 
leptrothrix on which calcium salts are precipitated. 


Pathologic Chemistry 


THe AMYLASE-ACCELERATOR AND ANTI-TRYPSIN OF NoRMAL HuMAN SERUM. 
Cuarites O'Donovan, Jr., and Wirsurt C. Davison, Bull. Johns Hopkins 
Hosp. 40:238, 1927. 


The blood serum of normal persons contains an amylase-accelerator and 
an antitrypsin, both of which are reduced about 50 per cent on heating the 
serum to 58 C. for thirty minutes. 


Tue Errect or Acip AND BASE INGESTION ON THE AcipD-BASE BALANCE. A. E. 
Koen.er, J. Biol. Chem. 72:99, 1927. 


The pu of the blood may be changed by several tenths in either direction 
from the normal and maintained for several weeks without disastrous effect. 
The ill effects of acidosis and alkalosis on the general well being and functional 
activity of the patient may be due to an associated depression of tissue oxidation. 


ArTHUR LOCKE. 


INTERRELATIONSHIPS BETWEEN THE CHEMICAL COMPOSITION OF THE BLOOD AND 
THE LympH or THE Doc. R. M. Arnotp and L. B. Menopet, J. Biol. Chem. 
72:189, 1927. 


The interchange of diffusible substance between the blood and lymph takes 
place with such ease that the two fluids do not differ greatly from one another 
in their composition, either under normal or abnormal conditions, except in 
protein content. The protein content of the lymph is approximately two-thirds 


that of the blood serum. Ravine Lotte 
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STUDIES OF THE METABOLISM OF WoMEN: III. VARIATIONS IN THE Lipip ContTeNT 
oF Bioop IN RELATION TO THE MENSTRUAL Cycie. R. Oxey and R. E. 
Boypen, J. Biol. Chem. 72:261, 1927. 


The blood lipid concentration of women undergoes a cyclic change which 
may coincide with the period of retrogression of the corpus luteum. The 
change consists of a decrease in the blood cholesterol concentration to about 
70 per cent of the normal value and is usually immediately preceded or fol- 
lowed by a rise to about 124 per cent of the normal. The blood cholesterol 
concentration may also become reduced, intermenstrually, during slight, acute 
respiratory infections. There is no significant cyclic variation in the blood 


lecithin or fatty acid level. Agtuur Locke 


THe NorMAL Excretion or ZINC IN THE URINE AND Feces or MAN. K. R. 
Drinker, J. W. Fenner and M. Marsu, J. Biol. Chem. 72:375, 1927. 


The zinc content of the foods which constitute an ordinary mixed diet is 
by no means negligible. Oysters, for instance, may contain as much as 0.23 per 
cent. The zinc content of a twenty-four hour collection of urine ranges, 
normally, from 0.25 to 2 mg., and of feces, from 2.67 to 19.9 mg. 


ArtHurR Locke. 


EXPERIMENTAL StupiEs oN HeEMoGLOBIN REsISTANCE. GUNTHER BRANN and 
Hans Biscuorr, Ztschr. f. Immunitatsforsch. u. exper. Therap. 49:50, 1926. 


The effects of sodium hydroxide on the hemoglobin resistance of young 
and old splenectomized and castrated rats were determined. The authors found 
that the hemoglobin of normal rats is more resistant to sodium hydroxide 
than that of man and that the hemoglobin of young rats is more resistant than 
that of old ones. 

Splenectomy led to an increase in resistance which, however, came back to 
the normal in about three months. Castrated rats showed a lengthening of 
the testing time. Castration appeared to cause a diminution in size of the 
spleen, and the authors think that diminished activity of the spleen determines 


the increased resistance. Pau. R. CANNON 


Microbiology and Parasitology 


PNEUMONIA IN Rapsits. Carrot, G. Butt and G. Howarp Bartey, Am. J. Hyg. 
7:334, 1927. 

The instillation of a weak solution of brilliant green into the nostrils of rabbits 
having Bacterium lepisepticum in the nasal passages gives rise to severe snuffles 
and thoracic infections which result in pneumonia, pleurisy and pericarditis. Sim- 
ilar infections can be readily induced in rabbts that are free of Bacterium lepiser 
ticum by intranasal inoculation either before or after treatment with brilliant green. 


AvutTHors’ SUMMARY. 


RESEARCHES ON HookwormM In Cuina. W. W. Cort, J. B. Grant, N. R. Stott 
and other collaborators, Am. J. Hyg. 7:398, 1928. 


This report consists of a series of fifteen papers, embodying the results of 
the work of the China Hookworm Commission, which carried on its work from 
June, 1923, to November, 1924. The work of this commission was under the 
joint auspices of the department of pathology of the Peking Union Medical 
College and of the department of medical zoology of the School of Hygiene 
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and Public Health of Johns Hopkins University, and was financed by the 
International Health Board of the Rockefeller Foundation. 

The investigations early crystallized into three general phases, with the 
following objects: 


1. To add in every possible way to the knowledge of the distribution and 
importance of hookworm disease and infestation in China. 


2. To study the epidemiology of the disease, as it occurs in China, with 
special reference to its spread by the use of night-soil for the fertilization of 
various crops. 

3. To follow experimentally the life of hookworm eggs and larvae in night- 
soil in an attempt to discover methods by which this material can be used as 
fertilizer without spreading hookworm infestation. 

Information was secured by the use of questionnaires and from a large series 
of dilution egg counts from different localities on the distribution of hookworm 
infestation and disease in China. *Hookworm disease was found to be of no 
appreciable medical or public health significance in North China. In Central 
and South China hookworm infestation and disease have a wide distribution, 
but there are only a comparatively few areas in which this disease is one of 
the major public health problems, and its distribution is surprisingly localized. 

A series of epidemiologic studies indicated that hookworm disease in China 
is a rural problem, and that its spread is chiefly due to the use of human 
excrement as a fertilizer. Its spread, however, was found not to be associated 
with the general use of human fertilizer, but with its use on specific crops in 
which the complicated series of conditions necessary for the development of 
the larvae and their entrance into the human host were realized. 

In the cultivation of rice, the night-soil is placed on the fields under water 
with conditions such that any hookworm eggs present fail to develop and 
soon die. The conclusion was drawn that the cultivation of this crop not only 
does not spread hookworm infestation, but that the use of enormous quantities 
of night-soil on the rice field is an important control measure. Large areas 
devoted to cultivation of rice show almost no hookworm infestation. 

The study of an area in which cotton was the chief crop showed only a 
light subclinical type of infestation and suggested that the cultivation of this 
crop is not an important source of hookworm disease. 

Under ordinary conditions of fertilization, little hookwarm was found to 
come from cultivation of vegetables, although when the night-soil was trenched 
or buried, considerable infection might be produced. 

Of the types of crops studied, only the methods of cultivating the mulberry 
trees for the feeding of silkworms produced conditions favorable for the 
development of an important clinical hookworm disease in the population. This 
relation was due to the sequence of fertilizing the trees and picking the leaves, 
in which conditions were favorable for the development of the larvae in the 
soil and their entrance into the feet of the pickers. The evidence indicated 
that the cultivation of mulberry trees was related to the prevalence of hook- 
worm disease over wide areas in the Yangtze Delta region, the Canton Delta 
and probably Szechwan province. There are centers where clinicat hookworm 
disease has been reported outside the areas of silk production, but the evidence 
so far obtained points to the fertilization of mulberry trees as the outstanding 
factor in the production of clinical hookworm disease in China. 

Experiments at Soochow and Canton on the viability of hookworm eggs in 
stored night-soil showed that over 95 per cent of the eggs were killed in 
about a month in the summer under the conditions of water storage. Less 
than two months produced a complete elimination of the ova. The admixture 
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of urine, refuse and certain chemical fertilizers hastened the process, and the 
introduction of lime in the ratio of from 1:10 to 1: 500 to the total contents 
of the night-soil containers killed practically all the eggs in from six to twelve 
days. 

In considering possibilities of control it is pointed out that there are appar- 
ently only a comparatively few regions in which the relative importance of 
hookworm disease would make an organized campaign feasible. In such regions, 
emphasis on storage of night-soil before use would seem to be the most 
important prophylactic measure. It is pointed out in conclusion that much 
further investigation will be necessary in numerous regions which were almost 
untouched in this survey, and on the relation of other crops than those studied, 
before an adequate picture of the hookworm situation in China can be obtained. 


Etrotocy or Oroya Fever. Hievo Nocucui, J. Exper. Med. 45:437, 1927. 


Fatal infections with Bartonella bacilliformis in Macacus rhesus show the 
same changes that are found in persons who have died of Oroya fever: zonal 
necrosis about the hepatic veins and endothelial hyperplasia of the liver, spleen 
and lymphatic system. Bartonella bacilliformis was found microscopically and 
by cultures in tissues showing structural changes. 

The cutaneous lesions known as verruga nodular, mular and miliiar have 
been reproduced in monkeys. 


INFLUENCE OF LIGHT ON THE REACTION TO INFECTION IN EXPERIMENTAL SyYPHILIs. 
Wape H. Brown and Louise Pearce, J. Exper. Med. 45:497, 1927. 


In general the efficiency of the reaction increased with the amount of light 
received and with the constancy of exposure. 


An InFecTious GRANULAR VaGINiTIs oF Cows. F. S. Jones and Rapa B. 
Litter, J. Exper. Med. 45:519, 1927. 


A disease of cows beginning with acute vulvovaginitis is described. As the 
acute stage subsides the vaginal mucosa becomes studded with small red 
nodules consisting of densely packed lymphocytes in the submucosa. These 
nodules may persist for two or three months or longer. In the exudate was 
found a gram-negative bacillus from 1 to 2 microns in length, which stained 
with difficulty, and was provided with tiny polar granules. This bacillus 
was grown on slanted agar in sealed tubes with defibrinated horse blood, and 
the disease was reproduced in heifers or young calves. 


SPREAD OF BACTERIUM LEPISEPTICUM INFECTIONS AT A RABBIT FARM. LESLIE T. 
Wesster, J. Exper. Med. 45:529, 1927. 


From 50 to 75 per cent of the total mortality on a rabbit farm, was due 
to Bact. lepisepticum. About 50 per cent of the stock had snuffles caused by the 
same organism.. Both the mortality and snuffles showed spring and fall rises 
and low points in summer. Within each breed the infection varied, and indi- 
viduals differed in their response. Some died from pneumonia and septicemia; 
some developed snuffles; some became carriers, and few remained unaffected. 


SPONTANEOUS EPIDEMIC OF PNEUMONIA AND SNUFFLES IN RasBpits CAUSED BY 
BactertumM Lepiserpticum. Davin T. Situ, J. Exper. Med. 45:553, 1927. 


The epidemic, which was caused by mucoid strains, resulted from the 
introduction of virulent organisms among hitherto unexposed animals. Some 
died of pneumonia and septicemia, while others had only nasal infection, 
depending on degrees of resistance to the bacillus. 
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COMPARISON OF A VIRUS FROM EpipeMiIc ENCEPHALITIS (KOBAYASHI) WITH THE 
Virus or Rasies. E. V. Cowpry, J. Exper. Med. 45:799, 1927. 


The virus obtained by Kobayashi from a case of epidemic encephalitis in Japan 
was found in animal experiments and cross-immunity tests to be indistinguishable 
from the virus of rabies. 


DecRaADED PnNeumococcr in Vivo. H. A. Remmann, J. Exper. Med. 45:807, 1927. 


No evidence was obtained from experiments that recovery from pneumoccus 
infection depends on the degradation of virulent S forms of pneumococci to virulent 
R forms, 


RESISTANCE OF Foot-AND-MoutH Virus To CHEMICALS. Perer K. Ouitsxy and 
Louts Bo&z, J. Exper. Med. 45:815, 1927. 


The virus of foot-and-mouth disease exhibits a remarkable resistance to such 
bactericidal agents as the narcotic solvents (alcohol, ether, chloroform), or such 
antiseptics as phenol, bichloride of mercury, or cresol, as shown by tests made by 
others and ourselves. We have shown, however, that the resistance of the incitant 
to these chemicals is really masked. It is due to the fact that the reagents 
coagulate the proteins of the medium in which the virus is, as a rule, suspended. 
As a result, the active agent is protected by the coagula which prevents direct 
contact with the chemicals. On the other hand, if advantage is taken of the periodic 
phenomenon attending such processes, and coagulation is prevented, the virus can 
then be brought under direct action of the antiseptics. Under these conditions 
the incitant is more sensitive to destruction by the chemicals than is the living 
staphylococcus. As a corollary, the virus is destroyed as rapidly, or even more so, 
than are staphylococci by substances such as sodium hydrate (from 1 to 2 per cent 
solutions), or antiformin (1 per cent solution), which do not form coagula. We 
are therefore compelled to contradict the opinion that the extraordinary resistance 
to certain chemicals of the virus of foot-and-mouth disease, as it ordinarily occurs 
admixed with proteins, is an indication of its inanimate character. 

The results of a large series of experiments lead to the conclusion that of 
a number of antiseptics employed the sodium hydrate in 1 to 2 per cent solutions 
is an effective virucide. It is capable of killing the virus within one minute, as 
shown by tests on cattle and guinea-pigs. Furthermore, its effectiveness is not 
diminished even when the virulent material is admixed with cattle’s urine, with 
manure, or with garden soil. The experimental evidence and the cheapness 
suggest its use in field practice as a disinfectant. Apts? Seencaiv. 


CULTIVATION EXPERIMENTS WITH VIRUS OF FooTt-AND-MouTtH DisEAse. PETER 
K. Ouitsxy and Louis Bo&z, J. Exper. Med. 45:833, 1927. 
Multiplication of virus in vitro was not observed, but the optimum conditions 
for preserving the virus were determined. 


STuDIES ON BACTERIOPHAGE OF D'HERELLE: ON THE PARTICULATE NATURE OF BaAc- 
TERIOPHAGE. J. BRONFENBRENNER, J. Exper. Med. 45:873, 1927. 


When filtrates of lysed cultures (bacteriophage) are subjected to prolonged 
dialysis under osmotic pressure against water, the presence of the lytic agent can 
be detected outside the membrane only during the first few days. The residue 
remaining inside the membrane contains the bulk of the original lytic agent, and 
yet it is no longer capable of diffusing into the outer solution. 
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The interruption of diffusion is shown not to be due to any alteration in the 
permeability of the membrane. Moreover, the residue fails to diffuse through a 
fresh membrane of similar permeability, while the dialyzed portion of the phage 
passes quantitatively through a new membrane. When ultrafiltration under pres- 
sure was substituted for dialysis, the residue on the filter could be washed repeatedly 
with water without giving off into the filtrate any more active agent. However, 
if broth was substituted for water, a renewed diffusion of the active agent resulted. 

These results are interpreted as indicating that the colloidal particles present 
in the lytic filtrates (and apparently endowed with properties of bacteriophage ) 
do not represent autonomous units of the active agent, but merely serve as a 
vehicle on which the agent is adsorbed. They vary in size within limits wide 
enough to permit fractionation by means of ultrafiltration. When the coarser 
particles retained by the ultrafilter are washed with broth, some of the active agent 
is detached from its coarse vehicle particles. This agent, now more highly dis- 
persed, is capable of passing the filter which held it back previously. 


AvutTHors’ SUMMARY. 


THe MECHANISM OF Lysis oF DEAD BACTERIA IN THE PRESENCE OF BACTERIO- 
PHAGE, J. BRONFENBRENNER and R. Muckenruss, J. Exper. Med. 45:887, 
1927. 


We have been able to confirm the observations of Twort as well as of Gratia, 
that dead staphylococcus may undergo lysis if, in addition to a suitable bacterio- 
phage, live staphylococcus is also present. Moreover, we have endeavored to 
ascertain the mechanism of this phenomenon and have found that, in order to 
elicit it, it is necessary to control the numbers of live and dead bacteria in the 
mixture. An excess of dead bacteria interferes with lysis by adsorbing the 
bacteriophage before it has the opportunity to initiate necessary changes in the 
live bacteria, so that all lysis is prevented. The phenomenon is specific, that is, the 
lysis of live bacteria is accompanied by lysis of dead bacteria of the same species 
only. Lysis of dead bacteria occurs best with staphylococcus, an organism which 
easily undergoes spontaneous autolysis under appropriate conditions. In the case 
of B. coli or B. dysenteriae the lysis of the dead bacteria is uncertain. Dead 
bacteria need not be present in the mixture at the beginning of the experiment ; 
they will be dissolved if added any time before, during, or after the completion of 
lysis of live bacteria. 

If the test is performed so that a suitable semipermeable membrane is inter- 
posed between the dead and the live bacteria, the dead bacteria are not dissolved, in 
spite of the lysis of live bacteria on the other side of the membrane. The agent 
“determining the lysis of dead bacteria is not diffusible, while the principle initiating 
the lysis of live bacteria diffuses freely and is demonstrably present on both sides 
of the membrane. The complete independence of the agent causing dissolution of 
dead bacteria from bacteriophage can also be shown by separating the two agents 
by means of filtration, of by adsorption on bacteria. 

The ferment-like substance responsible for the lysis of dead bacteria is different 
from the bacteriophage. It is not diffusible through collodion; it is easily 
adsorbed on clay filters; it is heat-labile, and is inactivated on standing. 

An agent possessing identical properties was found in cultures of staphylococcus 
undergoing spontaneous autolysis in the absence of bacteriophage, but in this 
instance the agent appeared in the filtrates considerably later than it did when 


as present. , 
phage was p AutHors’ SuMMARY. 
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INFECTION OF Rats By GArTNER’s Bactttus. C. Rice-jones. J. Path. & Bact. 
30:45, 1927. 


Rats can be infected readily with Gartner’s bacillus by feeding. The bacillus 
occurs in the spleen and liver of nearly all fed animals in about forty-eight 
hours, it begins to disappear after about ten days; after two months it can 
be recovered from only about 10 per cent. Specific agglutinins develop and 
may persist long after the bacilli have disappeared. Animals harboring bacilli 
can initiate an outbreak among fresh rats. 


CHRONIC OR SuBACUTE HERPETIC MENINGO-ENCEPHALITIS IN THE RABBIT, WITH 
Some OBsERVATIONS ON CatciFicaTion. C. Da Fano, J. Path. & Bact. 
30:67, 1927. 


The authors claim to have produced a hitherto undescribed form of chronic 
or subacute herpetic meningo-encephalitis in rabbits by provoking in them a 
state of partial immunity to the virus of herpes or by attenuating the same 
virus in vitro prior to inoculation. All of the animals developed a typical 
herpetic syndrome, from which they recovered, to survive for varying periods 
of time. The state of improvement varied from almost complete recovery to 
conditions of semilethargy and apathy to mild acute manifestations. 

Microscopically, the lesions show several forms: wide-spread meningeal, 
perivascular and parenchymatous infiltrations of a subacute or chronic type; 
severe changes in the different areas of the brain, including atrophy of nerve 
cells, disintegration of nerve tissue with accumulations of lipoid-laden phago- 
cytes; true and pseudocalcification, and proliferative changes with tendency 
to heal. 

Brains freshly removed from affected animals are noninfective, but when 
the brains are preserved in glycerol for certain periods, the virus of herpes 
can be recovered, and the disease can be transmitted to other rabbits. Little 
immunity is conferred on rabbits by this chronic form of encephalitis. 

The authors believe that the chronic or subacute meningo-encephalitis of 
the rabbit resembles epidemic encephalitis in man, clinically, experimentally 
and histologically, more closely than does the acute experimental form of the 


disease. E. M. Hatt. 


TRANSMISSION OF TRYPANOSOMIASIS IN Rappits. Hitpa A. CHANNON and 
Heptey D. Wricut, J. Path. & Bact. 30:253, 1927. 


Trypanosomiasis of wild and tame rabbits occurs spontaneously, and the 
infection (T. nabiasi) appears to be transmitted by the rabbit flea. 


VARIANT CoLonres oF STAPHyLococcus AurREUsS. JosepH W. Biccer, C. R. 
Botanp and R. A. O'Meara, J. Path. & Bact. 30:261, 1927. 
By growing Staphylococcus aureus in broth, variants can be secured on agar 


plates showing alteration in color, texture and cohesion. 


PsEUDOHEMOLYTIC STREPTOCOCCI IN THE SPUTUM OF PULMONARY TUBERCULOSIS. 
W. M. Cummrinc, J. Path. & Bact. 30:279, 1927. 


The main point of distinction between hemolytic and pseudohemolytic strepto- 
cocci appears to be the failure of the pseudohemolytic to produce hemolysin in 
serum broth. Of 119 patients with pulmonary tuberculosis, 89 had the pseudo- 
hemolytic kind in the sputum and 22 the ordinary hemolytic streptococci. 
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SPIROCHETAL JAUNDICE. G. BUCHANAN, Special Report Series, No. 113, Medical 
Research Council, London, 1927, p. 64. 


Twenty-two cases of spirochetal jaundice in Scotland have been studied in 
detail. Most of the cases. occurred in coal-miners, and in this group the death 
rate was 29 per cent. The main changes at autopsy were a general, intensely yellow 
color of the integuments, cutaneous petechiae, and hemorrhages more or less widely 
distributed but particularly noticeable in the stomach. There was degeneration in 
the kidney and liver with necrosis. In the spleen and lymph nodes, phagocytosis 
of the red cells was noted. Spirochetes were difficult to find in the tissues. In 
seventeen cases, spirochetes were found in the urine. Infected guinea-pigs suc- 
cumbed early, and a relative small lymptocytosis developed within a few days after 
infection—a new observation. In guinea-pigs, spirochetes were found easily after 
death and the lungs presented a characteristic “spotted” or “butterfly-wing” appear- 
ance. Of 166 wild rats examined, 36.7 per cent proved to be infected. The facts point 
to human infection by way of skin abrasions, the eye and the nose rather than by 
ingestion. Spirochetal organisms were found in the fungal slime hanging from the 
roof as well as in surface and pit waters of coal mines. Such organisms caused 
typical disease in two guinea-pigs. Extermination of rats is the main preventive 
measure. 


THE ORIGIN OF ACETALDEHYDE IN BACTERIAL AND ANIMAL METABOLISM. M. D. 
WuetuHaM, Australian J. Exper. Biol. & M. Sc. 4:35, 1927. 


Whetham presents a wide and critical survey of the subject to date, including 
hitherto unpublished observations on work from the Cambridge School on the 
metabolism of “resting” bacteria. 

The two theories of carbohydrate metabolism (Neuberg’s pyruvic acid- 
acetalderyde theory and Lusk’s methylglyoxal-lactic acid or methylglyocal-acetal- 
dehyde and formic acid theory) are thoroughly examined on the basis of evidence 
taken from bacterial and animal metabolism and from perfusion and tissue-oxida- 
tion experiments. Many new facts are adduced in favor of Lusk’s theory of 
aerobic oxidation, notably the widespread formation of formic acid in carbohydrate 
oxidations. The origin of the acetaldehyde is discussed and the synthesis of higher 
fatty acids from the acetic acid resulting from oxidation of the acetaldehyde is 
shown from numerous examples to be of great importance, the need for investiga- 
tion of the fate of acetic acid being stressed. The fate of the pyruvic acid in the 
Neuberg type of metabolism and the relation of pyruvic acid and acetaldehyde in 
bacterial and animal metabolism is critically considered. There is a complete 
bibliography of ninety-seven references. CS Hotes. 


DIPHTHERIA Toxins Propuctnc A Dr1pHTHEROID Bacittus. P. Havupuroy, 
Compt. rend. Acad. d. sc. 184:409, 1927. 

There is a filtrable form of the diphtheria bacillus which may be identical with 
the toxic principle found in the sterile filtrates of broth cultures of this organism. 
The filtrable form may be isolated and grown by inoculation of the toxic filtrate 
into an especial medium found successful for the cultivation of other filtrable 
forms. It reverts by fusion into a nontoxicogenic diphtheroid modification. 

ArTHUR LOCKE. 


ProsLEMsS IN DiputTuHertA. I. THE BIoLoGy oF THE CORYNEBACTERIA AND THE 
QUESTION OF VARIABILITY. M. GuNDEL, Centralbl. f. Bakteriol. 101: 337, 1927. 


Gundel claims that in the animal body diphtheria bacteria may become trans- 
formed into pseudodiphtheria bacilli and that in vitro these may be changed back 
into true diphtheria bacilli. In vitro, a pathogenic diphtheritic strain may be trans- 
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formed to a nonpathogenic strain and vice versa, and a pseudodiphtheritic strain 
into a nonpathogenic diphtheritic strain. He feels that the virulence test of 
diphtheritic strains in guinea-pigs is no criterion as to their virulence for human. 


Paut R. CANNON. 


,ACTERIOLOGIC STUDIES OF STRAINS OF STREPTOTHRIX MENINGEA. MICHELE 
GerpBasi, Centralbl. f. Bakteriol. 101:369, 1927. 


Gerbasi reports a study of six strains of a streptothrix isolated from the spinal 
fluid of patients with meningitis. The morphologic and biologic characteristics are 


described. Paut R. CANNON. 


A Fautty Dracnosts or Rapsies? WatpeMArR LoeEWENTHAL, Centralbl. f. 
Bakteriol. 101:393, 1927. 


Loewenthal reports a case of a cat with symptoms of rabies and in which 
definite Negri bodies were present, yet a heavy emulsion of the brain injected 


intracerebrally into two rabbits had no effect. Pau R. Cannon 


Tue Etio.tocy or Herpes. WaALpEMAR LOEWENTHAL, Centralbl. f. Bakteriol. 
101: 396, 1927. 


Loewenthal presents an illustrated cytologic study dealing with the so-called 
herpes bodies in the cornea of rabbits and in the vesicles of patients. 


Pau R. CANNON. 


THe PARASITE oF Rasies. F. Paut and F. ScHwertnsurG, Virchows Arch. f. 
path. Anat. 262:164, 1926. 


The Negri body is generally accepted as specific for rabies, although the 
exact nature of the body is still a matter of controversy. According to some, 
it is a degeneration product, composed in part of material derived from the 
nucleolar substance of the degenerating ganglion cell. Prowachek believed that 
the minute blue-staining bodies within the Negri body are the actual parasites 
and that the eosin-staining ground substance in which the granules lie is 
derived from the infected cell — hence the name chlamydozoa or mantle animal- 
cules. In 1924, Manouélian and Viala described as Encephalitozoon rabiei 
what they considered the protozoan parasite of the disease and held it to be 
distinct from the Negri body. Paul and Schweinburg examined 117 negri- 
positive brains by the method of Manouélian and Viala, as well as by a number 
of other methods. They were unable to confirm the work of the latter observers, 
and held that the supposed parasites of a distinct species are various stages 
in the cycle of development of the Negri body; the latter beings as a minute, 
just barely visible granule, which increases in size and may then break up 
again into minute granules. Ultimately, the large, typical, rather complex 
Negri body is formed. Division of this or any process corresponding to sporu- 
lation was not seen. The authors conclude that the Negri body is not a 
degeneration product but is the parasite of rabies, and that the entire body, 
and not merely the contained granules, is the parasite. That the parasite is 
a protozoon has not been proved. O: T. Semoser. 


A CoMPARATIVE Stupy OF CHICKEN AND PiGceon Pox. T,. Sarto, Ztschr. f. Immu- 
nitatsforsch. u. exper. Therap. 48:451, 1926. 
Saito describes a comparative study of two strains of virus of chickenpox and 
two of pigeonpox. Chickenpox virus, when it “takes” in the pigeon, causes a 
reddening and swelling of the skin with small nodules. The virus, however, can 
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be transmitted to other pigeons and causes a spreading eruption. This passage 
attenuates it for the chicken. When pigeonpox virus is applied to the skin of a 
chicken, the reaction is slight. Further passage makes the reaction even weaker, 
but the virulence for the pigeon remains unchanged. There is a clear-cut reciprocal 
immunity, however, each of the species being made immune to both viruses by 
immunization with one. Pau: R. Camwow. 


Tue PropL—eMS OF THE Roaps or Inrection. H. BeirzKke, Ztschr. f. Tuberk. 
47:18, 1927. 

In a controversy with Huebschmann, the author reiterates previous statements 
to the effect that aérogenous exogenous reinfection plays the all important rdle in 
the development of pulmonary tuberculosis. One of Huebschmann’s statements 
that the primary focus hardly ever is found in the apex is refuted by the detailed 
report of three such cases. The frequency of the exogenous reinfection is revealed 
by the fact that in tuberculosis in childhood about 10 per cent of the cases are due 
to the bovine type of bacillus; that, however, in pulmonary tuberculosis of adults 
only three cases due to the bovine type are known in the literature. The predilec- 
tion of the apexes for the localization of reinfecting bacilli is explained by a local 


disposition due to lack of aeration and the slow flow of lymph. 
Max Pinner. 


REMARKS TO THE PRECEDING ARTICLE BY H. Beitzke. P. HUEBSCHMANN, Ztschr. 
f. Tuberk. 47:23, 1927. 


The occurrence of a few primary foci in the apexes is only the exception to 
the rule. Similarly, reinfections by aspiration may at times occur in the apex, 
but the frequency of these occurrences is not more than 1 in 100. The author 
promises to publish in the near future observations on the distribution of coal dust 
in different parts of the lung in incipient stages of anthracosis, which will support 
his view that aspiration of foreign particles into the lung results in a deposition 
which leaves the apexes practically free. Mex Sesee. 


A Case oF Primary EXTRAPULMONARY TUBERCULOUS INFECTION WITH Nown- 
speciFic GIANT CeLt PNeuMontaA. E. Noworny, Ztschr. f. Tuberk. 47:25, 
1927. 

In a boy, aged 1%, a tuberculous primary complex in the region of the head 
or neck was observed, whose lymphogenous component was well developed, 
whereas the primary focus could not be determined with certainty. This case 
proves again previous statements from Ghon’s school that the primary focus may 
heal while the lymphogenous component caseates. The lungs in this case showed 
diffuse catarrhal bronchitis and bronchiolitis, extensive atelectasis and lobular 
pneumonia in the posterior and basal parts of the left lower lobe, and to a lesser 
extent in the right lower lobe; scattered atelectatic and lobular pneumonic foci 
were found in both upper lobes and in the right middle lobe; there was a fibrinous 
pleuritis in the right lower region. Microscopically, the bronchi showed the pic- 
ture of a purulent bronchitis and bronchiolitis, with extensive desquamation of the 
epithelium. The alveoler sacs were filled with cellular exudate containing poly- 
morphonuclear leukocytes, swollen epithelial cells, a few round cells and isolated 
round multinucleated giant cells. The number of nuclei in these cells varied 
between 6 and more than 100. No tuberculous alterations were found in the lung. 
The author is inclined to believe that these giant cells were derived from alveolar 
epithelial cells. Etiologically, a whooping cough, which still persisted at the time 


of death, may have been of importance. Max Pinner. 
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Immunology 


COMPLEMENT FIXATION IN TuBeERCULOSIS. Paut A. Lewis, J. Exper. Med. 
45:701, 1927. 


Prolonged extraction of tubercle bacillus with boiling ethyl alcohol, followed 
by reprecipitation by chilling the hot solution yields an active complement 
fixing substance, which gives precipitate with high dilutions of heated normal 
blood serum of a number of species. The reaction is apparently not influenced 
by immunization and is marked by a long prozone. 


IMMUNITY TO PNEUMococcus Mucosus (Type III). Witttam S. Titer, J. 
Exper. Med. 45:713, 1927. 


Type III pneumoccoci failed in most cases to stimulate the formation type 
specific antibodies (anti-S antibodies), but were effective in stimulating the 
production of non-type specific antibodies (anti-P antibodies). These anti- 
bodies were unable to protect mice. 


Tue ImmMuUNOLoGiIC BeEHAvior or Mucomws. JuLian H. Lewis and H. Gipgon 
Wetts, J. Infect. Dis. 40:316, 1927. 


Mucoids from eggs and from blood are antigenic, but less so than most 
other proteins of equal solubility. This may depend on the vigorous treat- 
ment required for their isolation. Mucoids from the eggs of several species 
of birds show some immunologic relationship, but can generally be distinguished 
from each other by quantitative results or saturation experiments, especially 
by the uterine strip method of Schultz and Dale. Most closely related to each 
other are the ovomucoids from goose and duck eggs, which are perhaps 
identical. Hen and guinea-fowl ovomucoids are also closely related. Ovo- 
mucoid from turtle eggs is less closely related to the avian ovomucoids than 
these are to each other. Seromucoids from sheep, beef and dog blood seem 
to be easily distinguishable from one another, and they show but little rela- 


tionship to the ovomucoids. AutHors’ SUMMARY 


IMMUNOLOGIC REACTIONS OF THE GLOBULINS FROM THE SEEDS OF LEGUMINOUS 
Piants. THE BroLocgic REACTIONS OF THE VEGETABLE Proterns. IX. H. 
Gmeon WeLts, Juttan H. Lewis and D. Breese Jones, J. Infect. Dis. 
40:326, 1927. 


Immunologic studies have been made of the alpha and beta globulin frac- 
tions of several leguminous seeds, namely, navy, mung, adzuki, lima and 
Georgia velvet beans. These two protein fractions are chemically distinct 
from each other as obtained from each of the five species of beans, the most 
marked difference being that the alpha globulins have a higher sulphur and 
usually a lower nitrogen content. The alpha and beta fraction of the five 
different beans when compared with one another show some chemical similar- 
ities and some differences. 

Immunologic tests brought out more clearly these relationships and differ- 
ences. Anaphylaxis shock reactions, uterine strip anaphylaxis reactions and 
complement fixation reactions were used with all these proteins, and in general 
confirmed each other, but the uterine strip reaction was found to give the 
most accurate differentiation of the proteins, especially when these were 
admixed with one another. Only by this method was it possible to show con- 
clusively that our several preparations of alpha and beta globulins contain 
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admixtures of two distinct antigens, confirming the chemical evidence that 
there are two distinct globulins in each species of bean. 

The globulins from adzuki and mung beans were found to be distinct 
from the globulins of navy, lima and Georgia velvet beans, but the alpha 
and beta globulins of adzuki and mung beans seem to be either identical 
with or similar to each other. This immunologic similarity is found to 
correspond to a close chemical similarity according to such methods as are 
available for the study of protein chemistry. 

Georgia velvet bean globulins were found to be distinct immunologically 
from the globulins of the four other species of beans tested. This may be 
related to the fact that chemically these globulins have a higher nitrogen 
content than the others, and a larger proportion of alpha globulin. Botanically 
the Georgia velvet bean is one of the Stizolobia, and the other four beans 
belong to the Phaseolus group. 

The globulins of the lima and navy beans, although closely related to 
each other, were found to be distinct from the globulins of mung, adzuki and 
Georgia velvet beans. Nevertheless the lima and navy bean globulins are 
distinguishable from each other by the delicate uterine strip method. 


AvutHors’ SUMMARY. 


Errect or Type 1 PNeumococcus BrotH CULTURE ON THE PROTECTIVE ACTION 
or Type 1 AntiseruM. G. M. Sicktes, J. Infect. Dis. 40:369, 1927. 


There is present in type 1 pneumococcus culture broth a substance in the 
presence of which the protective action of type 1 pmeumococcus serum is 
diminished. The substance serum, relatively thermostable, deteriorates with 
age, and is not absolutely type specific. It is not present in very young cultures 
in a sufficient amount to be detected by the method used, but it begins to appear 
about the eighth hour of incubation. When the pneumococcus culture broth 
and antiserum are exposed together to a temperature between 40.5 and 41 C. 
the inhibiting effect of the broth on the protective action of the serum is 
considerably diminished. When type 1 serum is diluted with broth and used 
as a culture medium for type 1 pneumococcus, the protective action of the 


serum is neutralized or destroyed. Aevusn’e Sua 


THE INTRACELLULAR PROTEINS OF BactertA. 2. THE GLOBULINS AS INDICATORS 
or INTERSPECIES RELATIONSHIPS. CasPeR I. Netson, J. Infect. Dis. 40:412, 
1927. 


Globulins obtained from seven species of the colon-typhoid group of bacteria 
were effective antigens for the production of precipitins in rabbits. These 
globulins are highly specific for their homologous antiserums. They also 
possess a specificity for heterologous serums which is quantitatively propor- 
tional to the genetic relationship which the heterologous derivative bears to 
the homologous one. The data of complete direct and cross precipitin titra- 
tions of the bacterial globulins and their antiserums, when analyzed objectively 
and statistically, yield a sequence of interspecies relationship about as follows: 


Group A 1. B. typhosus 
. B. paratyphosus A 
Group B_ 3. B. paratyphosus B (Aertrycke type) 
. B. enteritidis 
Group C5. B. coli 
Group D 6. B. dysenteriae Flexner 
. dysenteriae Shiga 





ABSTRACTS FROM CURRENT LITERATURE 465 


This is quite in agreement with the latest opinions concerning the host 
distribution of this group. Two distinct groups of organisms are recognized, 
the dysentery group and the typhoid-paratyphoid A’ group. There is a third 
less well defined group, the enteritidis-paratyphoid B group. A fourth group 
is represented by B. coli which is linked in a fundamental way with all the 
other organisms and particularly with the dysentery group. B. coli genetically 
speaking, is a stem organism. 


AuTHor’s SUMMARY. 


PURIFICATION OF AporTIN. P. ScHoeNHOLz and K. F. Meyer, J. Inject. Dis. 
40:453, 1927. 


Cutaneous hypersensitiveness in abortus-infected guinea-pigs may be demon- 
strated by testing the infected animal intracutaneously with, filtered cell solu- 
tions of Br. abortus. The substance precipitated by acetic acid in the cold 
at pu 3.5 to 4 elicits allergic reactions as effectively as the original solution. 
The neutralized supernatant, both unheated and heated, devoid of this acid- 
precipitable substance, is ineffective. Digestion with trypsin destroys the 


activity of the acid-precipitable protein. Keiasal! Sinsieniang 


THe SPECIFICITY OF THE WeEIL-FELIx REACTION IN Britt’s Disease. Leon C. 
Havens, J. Infect. Dis. 40:479, 1927. 


Results obtained with the macroscopic Weil-Felix test in more than 100 
cases of Brill’s disease indicate that the reaction is elicited in about 95 per 
cent of cases during the second week or later. It is usually negative during 
the first week, becoming increasingly stronger until convalescence. Tests includ- 
ing more than 1,000 negative results demonstrate its specificity. Agglutination 
of B. proteus X19 in dilutions higher than 1:80 has not been obtained in other 
disease conditions. The microscopic Weil-Felix test with dried blood has yielded 
false positive results, and, for this reason, is of doubtful value. The agglutinins 
for B. proteus X in serums from patients with Brill’s disease and also in serums 
from rabbits after injection of guinea-pig brain virus are relatively thermolabile : 
they are destroyed by heating the serum at 62 C. for 1 hour. 


AvutTHor’s SUMMARY. 


STANDARDIZATION OF BACTERIAL VACCINES BY PHOTOMETRIC METHODS. ADELAIDE 
B. Bayuis, J. Infect. Dis. 40:497, 1927. 


Further experience with the photometric estimation of bacterial vaccines 
confirms the previous statement that this method offers precise accuracy com- 
bined with economy. Observations on the absorption and diffuse produced by 
standardized suspensions of the paratyphoid bacilli are here recorded. This 
data together with the similar data concerning the typhoid bacillus presented 
in the previous communication afford criteria for the photometric standard- 
ization of the components of the typhoid-paratyphoid vaccine. Photometric 
standardization of bacterial vaccines also offers a check on variation in the 


oa : . -  eaae 4 
rage size of organisms in different cultures Auruos’s SUMMARY. 


SOLUBLE ANTIGENS oF BacTeRIUM ENTERITIDIS. SARA E. BRANHAM AND 
E.eanor M. Humpureys, J. Infect. Dis. 40:516, 1927. 


Bacterium enteritidis can be cultivated in a synthetic medium free from pro- 
tein. Berkefeld filtrates, free from bacteria, obtained after from eight to four- 
teen days’ incubation, are extremely toxic for rabbits when given intravenously. 
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These filtrates, when injected into rabbits, stimulate the production of agglutinins, 
precipitins, complement-fixing antibodies, and possibly antitoxins. 

The antigenic properties of these filtrates are increased when the liquids are 
concentrated by evaporation in vacuo. The products so obtained are better antigens 
than suspensions of Bacterium enteritidis. Protein cannot be demonstrated even 
in the dry residue obtained by the evaporation of such a filtrate. An opalescent 
fluid and a gray precipitate are obtained when this dry residue is dialyzed. 
Protein cannot be demonstrated in either of these fractions. The precipitate 
contains carbohydrate. Further concentration of the opalescent fluid gives a liquid 
that gives faintly positive reactions for tryptophane and histidine, and a faintly 
positive ninhydrin reaction. Protein was therefore possibly present. An amount 
of filtrate that could, at most, have contained 0,000,003 to 0.000,004 Gm. of pro- 
tein led to definite antibody formation. Whether or not so small an amount of 
protein can, in fact, be held exclusively responsible for this antibody production 
may be questioned. Such a possibility should, however, be borne in mind in 
interpreting results obtained with apparently protein-free materials. 


AUTHORS’ SUMMARY. 


UTICARIA AND AUTOINFECTION IN STRONGYLOIDOSIS. F. FULLEBorN, Arch. f. 
Schiffs- und Tropen- Hyg. 30:732, 1926. 


A great majority of the strongyloides carriers observed by Fiilleborn pre- 
sented large itching urticarial wheals in the anal region. Strongyloides larvae, 
that have developed from remnants of feces, penetrate the skin in the anal 
region, which seems to possess a marked hypersensitiveness. This penetration by 
larvae produces a new permanent focus of infection and contributes to the long 
duration of human intestinal strongyloidosis; in one case twenty-four years. 
Except for itching, the skin lesions caused by the larvae are of little importance 
and disappear rapidly. The larvae penetrate a young and delicate skin more 
easily than a skin that is rough and old. In these patients urticarial wheals 
could be provoked by scratching the skin, although they may have been absent 
for weeks. 


IMMUNIZATION AGAINST RABIES OF THE DoG witH LyssiIn. H. MiessNner and G. 
Baars, Centralbl. f. Bakteriol. 101:79, 1927. 


The authors describe experiments aiming at the immunization of dogs 
against rabies and have succeeded by the subcutaneous injection with lyssin, 
which is a dried rabies virus, prepared according to the method devised by 
Miessner in 1912. This lyssin retains its immunizing properties for at least 
sixty days, and the injection protects again an intramuscular injection of street 


virus. The immunity lasts at least for one year. Paut R. Canwox 


Tue PassivE TRANSFERENCE OF HYPERSENSITIVENESS TO CHEMICALLY KNOWN 
SuspstaNces. Hans Brperstern, Ztschr. f. Immunitatsforsch. u. exper. 
Therap. 48:297, 1926. 


Biberstein has succeeded by means of the Prausnitz-Kiistner method in 
transfering hypersensitiveness to mercury, arsphenamine bismuth, and a brand 
of amidopyrene U.S. P. The results were negative with arsenic, formol, iodine, 
potassium iodide, acetylsalicylic acid and phenacetin. 

In three cases of dermatitis caused by arsphenamine another person was 
sensitized to arsenic. In one case, it was possible to obtain a local hyper- 
sensitivity to a mercuric chloride-serum solution, which was manifested both 


against the solution and against mercury. Dame Cie 
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Tue Errect or Impurities tn Soprtum CHLoripe oN Hemocysis. S. J. GinspurG 
and W. S. Ka .tinin, Ztschr. f. Immunitatsforsch. u. exper. Therap. 49:62, 
1926. 


The presence of sulphates or chlorides of calcium or potassium greatly 
hinders hemolysis. The authors think that the variability in results in Wasser- 
mann tests many times is due to the use of an impure sodium chloride. 


Paut R. CANNON. 


Tue BroLocGic Properties or Fixep Virus. M. IsaBoLttnsky and A. ZEITLINA, 
Ztschr. f. Immunitatsforsch. u. exper. Therap. 49:67, 1926. 


According to the authors, glycerol is the best preservative for the fixed 
virus, the latter retaining its activity in 80 per cent glycerol for fifteen days. 
The subcutaneous injection in rabbits of this virus in the manner used for 
immunization in man leads to a marked insusceptibility to the subsequent sub- 
dural injection of brain emulsion from a rabbit infected with rabies. The 
authors conclude that the injection of the fixed virus leads to its accumulation 
in the central nervous system, where it leads to the formation of specific anti- 
bodies. 

The blood of rabbits immunized with fixed virus contained no protective 
bodies against active rabies virus, showing that the immunity to rabies is a 
local type, appearing in the nervous system. iin DS Comins 


EXPERIMENTAL STUDIES OF PRECIPITIN AND Speciric CutTireaction. VI. THE 
PRECIPITIN IN THE TISSUE PRESENTING CUTIREACTION (ARTHUS PHENOM- 
ENON). G. SHoG1, Acta Dermatol. 8:483, 1926. 


The extracts of tissue excised from twenty-four to forty-eight hours after a 
reinjection of the specific antigen into the skin of an immune rabbit, the 
tissue presenting specific cutireaction, contained little or no precipitin. In the 
tissues excised three or four days after the reinjection, the precipitin had 
increased and the antigen had disappeared. In rabbits immunized with two 
antigens, egg white and serum (human, horse or sheep) and given separate 
reinjections of each antigen on opposite sides, the reacting tissues in each 
instance yielded extracts with little or no precipitin for the protein used at 
that site but with precipitin for the other protein of nearly the same titer as 
that of the blood serum. 
a 

EXPERIMENTAL STUDIES OF PRECIPITIN AND SpeciFic Cutrreaction. VII. Histo- 
LOGICAL FEATURES OF THE SPECIFIC CUTIREACTION IN IMMUNIZED RAsBITs. 
G. Suoc1, Acta Dermatol. 9:77, 1927. 


The specific cutireaction following the reinjection of antigen in immune 
rabbits is an acute inflammatory process localized at the site of reinjection 
with marked infiltration of polymorphonuclear leukocytes and sometimes hemor- 
rhage, which often terminates in partial necrosis of the tissue. The climax 
of the cutireaction is reached about twenty-four or forty-eight hours after 
the injection and with certain individual variations the intensity parallels 
the height of the immunity. 


THE RESORPTION OF HETEROGENOUS PROTEINS FROM THE Mucous MEMBRANE OF 
THE Urtnary Biapper. G. SHoct, Acta Dermatol. 9:100, 1927. 


From precipitin tests of blood serum for antigen (human, horse or sheep 
serum) injected into the bladder (carefully after catheterization) and left for 
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six hours, it appeared that human serum more than the others was absorbed 
in normal rabbits which after repeated treatments produced precipitin. Immune 
rabbits from whose blood precipitin had disappeared responded by rise in titer 
after bladder injections of the specific antigen (egg white, or serum), so it was 
concluded that small amounts were resorbed. 


Tumors 


CARCINOMA FROM THE Parotip Duct. J. L. Gorortu, Am. J. M. Sc. 173:624, 
1927. 


The unusual occurrence of a carcinoma in the parotid duct is recorded. The 
tumor was associated with a peculiar, calculus-like structure. In the salivary 
system the association of calculus and carcinoma is extremely rare. 


CARCINOMA OF BotH BREASTS IN A WoMAN UNDER TWENTY YEARS OF AGE. 
L. W. Krauss and B. S. Kine, Am. J. Surg. 1:277, 1926. 


A girl, aged 16 years, entering Mt. Sinai Hospital, Cleveland, on Jan. 4, 1922, 
for the correction of deformities of the leg also had pain and swelling of the 
left breast and a bloody discharge from the nipple. The tumor, 7 cm. in diameter, 
well encapsulated and directly under the nipple, was removed and microscopically 
proved to be a cystadenoma with epithelial extensions into the regional stroma 
and breast. On June 24, 1923, cystlike masses were removed from the right 
breast, and in sections of these were changes characteristic of chronic mastitis, 
papillomatous cysts and early systadenoma. On April 17, 1925, a radical amputa- 
tion of the left breast was performed for papillary cystadenocarcinoma with 
metastases to the axillary lymph glands. The view advanced is that of a primary 
origin of carcinoma on each side within papillomatous cysts following chronic 
ARETE. Grorce RuKSTINAT. 
RHABDO-MYOSARCOMA OF THE VULVA IN CHILDREN. C. D. LocKwoop, Arch. Surg. 

14:860, 1927. 


There are forty-one cases of this tumor on record. The case described was 
in a child, aged 16 months. The tumor was first diagnosed endothelioma or 
spindle cell sarcoma, and treated with radium. In nine months abdominal metas- 
tases occurred. Post mortem, tumors were found in the abdomen, pericardium 
and left lung. The structure was rather myxomatous with large spindle” cells 
containing cross and longitudinal striations. MN iwc 
INACTIVATION OF CHICKEN TUMoR VirRUS BY CARMINE. MArGATET R. Lewis and 

Howarp B. ANpERvoNT, Bull. Johns Hopkins Hosp. 40:265, 1927. 


It is concluded that the active agent in extracts of tumors of chickens in inacti- 
vated by carmine through adsorption of the virus by carmine particles. 


INCIDENCE OF CARCINOMA OF THE UTERUS AMONG JEWISH WomEN. A. Horwitz, 
Surg. Gynec. Obst. 44:355, 1927. 


Although most authorities agree that cancer of the uterus is comparatively less 
common among Jewish women than among Gentile women, there are a few who 
question such a conclusion. Horwitz, analyzing the admissions at the Mayo Clinic 
from 1920 to 1925, finds only ten cases of carcinoma of the uterus in Jewish 
women, and 1,227 cases in Gentile women. Ninety-seven per cent of the patients 
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were married. From data obtained at the Curie Hospital, where two thirds of 
the patients were treated for carcinoma by roentgen rays or radium, the incidence 
of carcinoma was slightly less for the Jewish patients. He concludes that car- 
cinoma of the uterus is comparatively infrequent among Jewesses, being about 
one fourth as frequent as in Gentile women. Carcinoma of the breast in the 
female is common among Jewesses and almost equals the percentage in Gentile 
women, the incidence being 26.4 and 28.3 per cent, respectively. Carcinoma of 
the digestive tract, including the liver and pancreas, was almost twice as frequent 
in the Jew as in the Gentile, being 30.2 and 17.1 per cent, respectively. 


M. L. Parker. 


Tue Errect oF ULtra-Vio_et Rays ON THE Rous CHICKEN Sarcoma. F. W. 
ILLINGWORTH and G. L. ALEXANDER, J. Path. & Bact. 30:365, 1927. 

The “agent” of the Rous chicken sarcoma, present in cell-free filtrates of the 
tumor, is susceptible to irradiation from a tungsten arc, the invisible ultraviolet 
rays being chiefly or entirely responsible for this action. The Rous “agent” sur- 
vives a longer exposure to the rays than do common bacteria in dilute suspension. 
Inactivation of the Rous “agent” by ultraviolet rays is not associated with change 
of hydrogen ion concentration, and there is no evidence to suggest that it is due 
to the formation of formaldehyde, or any other product of decomposition. We 
have been unable to detect the presence of either of the factors described by Gye in 
filtrates after irradiation. statin hied Cereaed oth. 


PaGet’s DISEASE OF THE NIPPLE AND Its RELATIONSHIPS. RosBert Murr, J. Path. 
& Bact. 30:451, 1927. 


Paget’s disease, as usually met with, is the result of the invasion of the 
epidermis of the nipple by tumor cells of glandular type which reach it from 
the upper extremities of the lactiferous ducts affected by neoplastic disease. These 
tumor cells constitute the “Paget cells”; their growth is intra-epidermal. The 
invasion of the epidermis leads to reactive changes in the underlying connective 
tissue—infiltration of plasma cells, etc., new formation of capillaries, congestion 
with serous exudate. In this way the characteristic appearance of the nipple 
results; later, the superficial layers of epithelium may become destroyed and this 
process may spread. The disease of the ducts which may be spoken of as “intra- 
duct carcinoma” may be said to have a low degree of malignancy, since it may 
affect systems of ducts and even spread to the acini without breaking through the 
normal confines. The growth of the tumor cells is in the first instance intra- 
epithelial, and in the larger ducts and sinuses much proliferation may occur before 
the internal lining is actually broken. This mode of growth is comparable with 
that seen when the cells reach and infiltrate the epidermis. The growth within 
the ducts or acini may ultimately break through and then an ordinary infiltrating 
cancer results. Both Paget’s disease and ordinary carcinoma are thus possible 


sequels of the same disease—intraduct carcinoma. Atpiaeads Serictniae 


A FILTRABLE ENDETHELIOMA OF THE Fowt. A. M. Beco, Lancet 1:912, 1927. 


The tumor can be propagated by cellular grafts, by dried material, and by 
filtrates in broth of suspensions of tumor tissue. Gye’s conception of the dual 
nature of noncellular transmission is supported by the results of experiments with 
this tumor. 
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BILATERAL TUMORS IN A’ PIGEON HAVING THE STRUCTURE OF THE SUPRARENAL 
Cortex. Rosario MarzIANI, Tumori. 12:379, 1926. 


The author accidentally found in a pigeon bilateral tumors in the region of the 
suprarenals which weighed 1.5 and 1 gr., respectively, and which had the structure 
of the suprarenal cortex. The right tumor was firmly attached by a prolongation 
to the vena cava inferior. The suprarenals were not found. No metastases were 


discovered. W. Opnritits 


AcTION oF INSULIN ON TRANSPLANTED Tumors. S. Ciorrart and N. PiIccatuca, 
Tumori 12:387, 1926. 


Mice inoculated with tumors and treated with insulin are more resistant to 
the development of the tumors than animals that were not treated. This resis- 
tance is particularly noticeable during the first period of growth of the implanted 
tumors. It may be increased by preliminary treatment of the animals with insulin. 
The growth of the implanted tumors is never completely inhibited. Inactivation 
of the insulin by boiling destroys its effect on the growth of the tumors. 


W. Opnuis. 


Microscopic OBSERVATIONS ON AN ADENOCARCINOMA OF THE BREAST. GIOVANNI 
GIULIANI, Tumori 12:420, 1926. 


Roentgen rays act not only on the tumor, but also on the normal tissues. 
The operative wound produced by the removal of a tumor which had recurred, 
healed slowly, indicating trophic disturbances due to the irradiation. At the present 
time an elective complete destruction of malignant tumor is impossible. In spite 


of this, all possible efforts should be made by physicists, constructors and physicians 
to improve roentgen-ray treatment. W. Opniits 


Two Rare Tumors OF THE Breast (PaGet’s DISEASE AND PERITHELIOMA). V. 
Gurron, Tumori 12:452, 1926. 


A case of Paget’s disease is described and also a rare tumor of the mamilla 
which is interpreted as a perithelioma. W. Opuits. 


CLINICAL AND Histotocic Stupy or So-CALLEp SEBACEOUS ADENOMA (PRINGLE- 
Bauzer’s Tumor). F. FrLarer, Tumori 12:468, 1926. 


Flarer reports two cases of multiple small tumors of the skin of the face 
which exhibit the usual gross and microscopic characteristics of the so-called 
adenoma of the sebaceous glands. He does not believe that this designation of 
the growths is a proper one and thinks that the noncommittal term “multiple 
symmetrical nevi” is preferable. W. Opnits. 


Or1icGIn oF CHorio-EritHerioma. E. Bostroem, Beitr. z. path. Anat. u. a. allg. 
Pathol. 76:293, 1927. 


Boestroem, of Giessen, devotes ninety pages to a cytomorphologic study of 
chorio-epithelioma, for which he deduces an origin different from that usually 
held. He passes the successive stages in the development of our knowledge of this 
neoplasm in rapid review, beginning with Marchand’s view, now generally accepted, 
that chorio-epithelioma of the uterus is derived from the fetal ectodermic epithe- 
lium of the chorionic villi. He traces the belief that tumors developing in the 
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female elsewhere than in the uterus, and often long after pregnancy, are derived 
from transplanted chorionic epithelium which has lain dormant but viable; the 
origin of testicular chorio-epitheliomas from trophoblastic epithelium of dermoids, 
and lastly the extragenital tumors of males from dermoids situated elsewhere. 
He concludes that hypotheses have been pyramided on each other until physicians 
have come to accept as facts, statements for which there is no warrant. He 
enunciates as a fundamental doctrine the statement that differentiated cells are 
incapable of division; that new cells, normal as well as abnormal, must therefore 
arise from indifferent mother cells, and that for the nonepithelial tissues the 
mother cells constitute a mesenchymal germinal tissue which is widely distributed 
throughout the body. Bostroem accepts as useful Marchand’s employment of the 
term “typical” for those chorio-epitheliomas composed chiefly of syncytium like 
that of the trophoblast, and “atypical” for those composed of individual cells which 
have been likened to the chorionic wandering cells of the decidua basalis. 

But while accepting these terms as expressive of morphologic differences, 
Bostroem derives none of the chorio-epitheliomas from chorionic or trophoblastic 
epithelium, but from subendothelial mesenchymal germinal tissue, especially such as 
is situated about the capillaries. In the “typical” form of tumor the perivascular 
mesenchyme of the larger capillaries gives rise to the “primary” tumor cells, 
which are united with each other to form a multinucleated syncytium. Within 
the latter occurs the endogenous formation of differentiated cells, which are round 
or polyhedral, sharply defined, have a finely vacuolated cytoplasm and a relatively 
large vesicular nucleus, and bear a resemblance to Langhans cells. In the 
“atypical” form of tumor, the mesenchymal germinal tissue about the smaller 
capillaries gives rise to “primary” tumor cells, which are sharply defined, have a 
deeply staining cytoplasm and a polymorphic, deeply staining nucleus and look 
like chorionic wandering cells. Within such cells occurs the endogenous formation 
of more faintly staining cells with vesicular nuclei. In both types of tumor 
the endogenous formation of the individual, so-called typical tumor cells from the 
“primary” ones continues by amitosis until the chromatin of the deeply stained 
nuclei has been used up. The finished cells then undergo a singie mitosis and die. 
The stages in the life cycle of the tumor cell are the formation of the “primary” 
tumor cell from indifferent mesenchyme, the endogenous formation of cells which 
become differentiated, a single mitosis and death. The growth of the neoplasm 
cannot therefore be due to the unlimited multiplication of the original “primary” 
tumor cells first formed from the mesenchyme, but must be due to the progressive 
and continuous new formation of “primary” tumor cells from the indifferent 
mesenchyme. The so-called metastases of chorio-epithelioma are not formed from 
embolic derivatives of the primary tumor, but arise in situ from the pericapillary 
mesenchymal tissue of the involved organ. Since indifferent mesenchyme is widely 
distributed throughout the body, the genesis of chorio-epithelioma proposed by 
Bostroem explains, according to him, the occurrence of this form of tumor not 
associated with pregnancy, or in organs other than the uterus, or in the male, 
and its multiple occurrence. What is not explained is the reason for the greater 
frequency of the peculiar blastomatous proliferation of the mesenchyme in rela- 
tion to pregnancy and its greater frequency in the female, although hints are given 
of an endocrine factor. The author promises in a future communication to attempt 
to show that the so-called epithelium of the chorionic villi is not derived from 
fetal ectoderm but from maternal mesenchyme, and to discuss the relation of 
lutein tissue to chorio-epithelioma and to the chorio-epithelial transformation of 


mesenchyme. O. T. Scuvutrz 
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TREATMENT OF Tumors witH YEAST. G. H. Jacusson, Ztschr. f. Krebsforsch. 
24:364, 1927. 


Starting with the assumption that the disappearance of malignant tumors whic), 
occasionally follows erysipelas is due to the local asphyxia of the tumor cells, 
caused by the formation of carbon dioxide from glycogen by the streptococcus, 
the author used a variety of species of yeasts in the treatment of rats with trans- 
plantable Flexner-Jobling tumors. Intravenous injection of the yeasts caused rapid 
necrosis of the tumors, which was followed by inspissation of the necrotic material 
and final disappearance of the tumor. Metastases were similarly affected. Recur- 
rence was rare, and some of the rats had lived nine months apparently cured. 


O. T. Scuutrz. 


SPONTANEOUS HEALING OF MALIGNANT Tumors. O. Strauss, Ztschr. f. Krebs- 
forsch. 24:367, 1927. 


The author’s study had as its basis the thought that spontaneous disappear- 
ance of clinically and histologically malignant neoplasms would be an important 
phenomenon if it could be shown to occur in even a fair percentage of cases. 
Study of such cases with the view of determining, if possible, the natural pro- 
tective mechanisms might lead to methods of increasing resistance which would 
have therapeutic value. From the literature Strauss could collect only fifty-three 
examples which he was willing to accept as evidence of spontaneous disappear- 
ance or healing. This number he considers far too insignificant, among the 
hundreds of thousands of tumors which have occurred, to warrant any attempts 
at building up a resistance which the body does not appear to have naturally 
or to have in only slight measure. O. T. Scuuttz. 


SUPRARENALECTOMY IN THE TREATMENT OF MALIGNANCY. H. FLORCKEN, Ztschr. 
f. Krebsforsch. 24:465, 1927. 


A number of more or less isolated hypotheses are united by the author into an 
idea which led him to believe that the removal of one surparenal might favorably 
influence the roentgen-ray therapy of malignant tumors. The suppositions accepted 
by the author as the basis of his procedure are that persons whose tumors do not 
yield to roentgen-ray irradiation are those who have a high blood pressure, hyper- 
tension being one of the conditions for which Stephan and Flércken had previously 
practiced unilateral suprarenalectomy; that the reticulo-endothelial system is an 
important protective mechanism against cancer; that roentgen-ray irradiation acts 
not only by directly injuring the tumor tissue but also by stimulating the reticulo- 
endothelial system and that hyperfunction of the suprarenal cortex inhibits the 
protective activity of the reticulo-endothelial system. Unilateral suprarenalectomy 
was performed in twelve patients with inoperable tumors, the operation being fol- 
lowed by irradiation. Although all of the patients died, the author believes that 
the procedure was beneficial, in that some of the tumors decreased in size, some 
epithelialization of ulcerated tumors occurred and some of the patients increased in 
weight. In a series of mice with transplantable carcinomas, removal of one supra- 
renal followed by irradiation had no effect, but removal of both suprarenals, or 
of one and partial destruction of the other, slowed the growth of the tumors. 


O. T. ScHULTz. 


ALBUMIN REACTION FOR THE DIAGNOsIS OF MALIGNANCY. F. P. TrNnozzt, Ztschr. 
f. Krebsforsch. 24:477, 1927. 
H. Kahn, of Karlshruhe, applied the term albumin-A to a fraction of serum 
albumin which he claimed is more readily soluble and less easily precipitable than 
the rest of the albumin. It is not precipitated by 37.2 per cent ammonium sulphate, 
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and is coagulated by heat, properties which were made use of by Kahn in his 
reaction. Norma! blood gives a recognizable cloud, whereas the blood of tumor 
hosts gives no precipitate or only a faint turbidity, such a result being termed 
positive. Tinozzi tried the reaction on the blood of 106 persons with malignant 
tumors, and obtained 68 per cent of positive results. The reaction was negative 
in 61 per cent of 119 patients free from tumor. These results the author inter- 
prets as indicating that the reaction is of value in the diagnosis of neoplasia. 


O. T. ScHuULrTz. 


Medicolegal Pathology 


BuLLet FRACTURES OF THE CRANIUM. K. Merxner, Deutsche Ztschr. f. d. ges. 
gerichtl. Med. 9:1, 1927. 


When the velocity of bullets is reduced, the force exerted on the cranium 
is disposed to produce fractures radiating out from the entrance hole, resembling 
those caused by blunt force. This does not occur with the higher velocities. 
The hole is clean-cut, as in panes of glass which have only a hole to mark 
the passage of a bullet travelling at great speed. Not only velocity, but also 
the size of the bullet, the distance of the weapon from the head and the degree 
to which expanding gases are also forced into the head determine the nature 
of the injuries sustained by the bones. With these factors so adjusted that 
the force resembles blunt force, the axes of the cranium for which entrance 
and exit wounds are the poles are shortened with the impact, and fracture 
may take place either with such shortening or with the rebound to normal 
shape. At wounds of exit the linear fractures leading away from the hole 
are often produced immediately after the bullet has passed through. 

For all considerations with respect to hydrodynamics, the cranial content 
is to be regarded as a fluid with great resistance to pressure. Abruptly com- 
pressed by the bullet and perhaps by other substances entering with the bullet, 
such as fragments of bone, exploding ammunition and similar substances, it 
finds as its easiest outlet the holes made by the bullet, and the escape through 
them may be intermittent, owing to vibrations initiated by its compression and 
to vibratory return to a more nearly normal consistency. The momentarily 
greatly increased pressure is exerted by the cranial content in all directions 
and on all parts of the cranial wall. Where the wall is weakened by the 
bullet hole, fracture occurs when the conditions simulate those accompanying 
blunt force. Bullets with their force so spent that they merely flatten out 
against the innertable opposite the wound of entrance may exert a force there 
which makes the axis longer, the same axis which was shortened by the impact 
at the wound of entrance. These are examples of the matters discussed with 
many illustrations of bullet fractures of the cranium. Some of the illustrations 
used by Meixner may also be found in the eleventh edition of Hoffman’s 
“Lehrbuch der gerichtliche Medizin,” which has just been published. 

Great care is urged that all the fragments be secured, for only by piecing 
them together and studying their location involvement of the outer and inner 
tables and extent is any comprehension of their significance possible. It may 
happen that a wound of entrance or exit will be found and its significance 
properly interpreted only by such care. B® inCeuns, 


SUPRAVALVULAR SCLEROSIS OF THE Aorta. W. Laves, Deutsche Ztschr. f. d. ges. 
gerichtl. Med. 9:21, 1927. 
Studies are still being made of supravalvular sclerosis of the aorta. It 
begins in the wall of the aorta about and just distal to the mutual attachments 
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of the three aortic leaflets, called the commissures. There are consequently 
three sites of origin, one, two or all of which may be diseased. The change 
consists of gray or slightly yellowish elevations with steep sharp edges, smooth 
on top or marked by shallow furrows separating trivial secondary elevations. 
The alteration spreads as narrow extensions around the root of the aorta and 
distally as far as the mouths of the large branches of the arch. Apparently 
these extensions toward the neck in the aortic wall develop after the horizontal 
spread around the root. They are referred to as “delta-like,” and are more 
commonly from the commissures connected with that aortic ieaflet which helps 
to form the sinus of Valsalva, where the left coronary artery has its mouth. 
Obviously, as the disease progresses circumferentially, the mouths of the 
coronary arteries are involved, and the thickening of the wall of the aorta at 
such places blocks the flow of blood into them, resulting in infarction of the 
myocardium and sudden death. 

The relation of this type of aortitis to unexpected death has without doubt 
promoted interest in it. A controversy has occurred with regard to its origin; 
some consider trauma as its cause, others, including Laves, support an etiology 
in syphilis. It is said that the elastic fibers in the granulation tissue and in 
the scars which result from tears due to trauma possess a characteristic arrange- 
ment and that such a disposition is not found in this encircling supravalvular 
aortitis which radiates out from the commissures The highly cellular exudate 
in the media and advantitia, the location of this exudate chiefly about the 
nutrient arteries in the aortic wall and the minute necroses with peripheral 
giant cells resembling gummas, all indicate syphilis. Moreover, late stages 
with scarring have not been described, and this failure to progress to cicatriza- 
tion is significant, for it constitutes a real similarity to the chronic inflammations 
to which many of the lesions of late syphilis belong, the infectious granulomas. 
Altogether plausible explanations for the commissural origin of the diseases 
have been suggested by the tug felt at such places with pulsatory dilation of 
the aortic root and the strain put on the valves and on the wall of the aorta 
where the ends of the free margins of the valves come together. 

It will be recalled that just beneath the intima are bands of fibers arching 
up in the wall of the aorta from each commissure, like the spray from a fountain. 
These fibers extend higher than the distal margins of the sinuses of Valsalva 
and ultimately become buried in the media. Discussion of these bands has 
been concerned with their development, with the relation of their development 
to that of the aortic leaflets, whether they are simply remnants of the changes 
which result in the aortic leaflets and, finally, with their function as scaffolding- 
like supports for the aortic leaflets from the commissures well out into the 
ascending arch. It has been suggested that the location of this supravalvular 
aortitis is intimately connected with the presence of these extra bands of 
longitudinal fibers in the aortic walls, because the early lesions are triangular 
with one apex at the commissures, the opposite base the most distal part of the 
lesion and its margins parallel with the circumference of the aorta at that place. 

It has also been assumed that these peculiarities of shape and location may 
be due to the influence of these arcades of fiber on the flow of lymph in the 
aortic wall during its pulsatory expansion and relaxation. Laves found but 
slight evidence of syphilis elsewhere in the body. In the eleven examples of 
supravalvular aortitis that he studied, microscopic changes resembling gummas 
were present in only one. He does not regard the absence of disease due to 
syphilis elsewhere in the body as a serious obstacle to accepting syphilis as 
the cause for this type of sclerosis, since many authorities, in commenting 
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on the changes in the knowledge of syphilis during the past decade, have 
emphasized the increased frequency with which the aorta presents the only 
changes when the disease has become chronic. E. R. LeCounr. 












Acute PotsonNInc witH Potasstum Bicuromate. E. Jonsson, Hygiea 89:84, 
1927. 


A man, aged 75, inadvertently and on a fasting stomach swallowed a quantity 
of a 5 per cent solution of potassium bichromate containing between 1 and 
1.5 Gm. of potassium bichromate. After a short time, vomiting and diarrhea 
set in. The feces were of a green color and did not contain blood. Between 
six and seven hours later the patient developed painful convulsions of the 
arms and the legs. The heart function was regular, the pulse 90, but rose 
to 120 after defecation. The hemoglobin was 85 per cent, the erythrocytes 
numbered 4,780,000 and the leukocytes 6,400. Dyspnea and retention of the 
urine were present. The treatment consisted of administration of camphor and 
olive oil and intestinal lavage. The tonic convulsions of the legs were favorably 
influenced by subcutaneous injection of 500 cc. of sodium chloride. Two days 
after the poisoning, the patient was catheterized and 125 cc. of red-brown urine 
was obtained. The urine contained sugar, albumin, erythrocytes and leukocytes. 
The nonprotein nitrogen was 0.268 per cent. A few days later the diarrhea 
ceased and the secretion of urine became satisfactory. Venesection was twice 
performed and 150 cc. of blood was withdrawn on each occasion. After about 
six weeks the patient was discharged in normal condition, except for low blood 
pressure and cardiac arrhythmia. 


























Technical 


RENAL GLYCOSURIA AND PentosurIA. Harotp W. Jones and WALKER SUSSMAN, 
Am. J. M. Se. 178:513, 1927. 


Renal glycosuria and pentosuria are similar. Symptoms of diabetes do not 
occur in either condition; the blood sugar is normal. More than one member 
of the same family may be affected; pentosuria occurs most commonly in the 
Jewish race. Dextrose and pentose cannot be differentiated by means of the 
usual reduction tests. Differentiation may be made by means of Bial’s test, 
by the special fermentation method of Castellani and Taylor, by estimating 
the melting point of the crystals, using the phenglhydrazin test, by Neumann’s 
spectroscopic method and by estimating the nitrogen content of the crystals. 














Tue Usre or Hyprautic Devices For OBTAINING MICROMANIPULATION. F. 


Lowett Dunn, J. Infect. Dis. 40:383, 1927. 


Finely regulated movement can be obtained by using a system of two 
cylinders and pistons connected, and filled with a liquid, the ratio of movement 
varying inversely as the areas of the controlling piston and the driven piston. 
Hydraulic feed permits large variations in fineness of movement, design of 
apparatus and simple design of remote control with consequent great adapta- 
bility. When tested with a Michelson interferometer, vibration was scarcely 
seen and was less than a millionth of an inch in amplitude. Drift was not 
noted, and lag was barely perceptible, and the movement appeared as precise 
as the screw feed on the controlling piston. By avoiding accurately machined 
guides and highgrade screws as in the mechanical models, and utilizing 
hydraulic devices, fine movement can be obtained more cheaply and accurately. 















AvutHor’s SUMMARY. 
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ProTeINsS OF THE CEREBROSPINAL FLuip. L. F. Hewrrt, Brit. J. Exper. Path. 
8:84, 1927. 


Concerning the colorimetric method—a modification of Wu's method of 
analysis of plasma proteins—of determining the proteins in the arachnoid fluid, 
reference is made to the original article. The normal fluid contains about 
0.02 per cent of albumin and about 0.003 per cent of globulin, most of which 
is pseudoglobulin. In pathologic fluids both fractions are increased, but 
usually the globulin is more increased than the albumin. 


BASAL METABOLISM AS DETERMINED BY THE RESPIRATORY EXCHANGE. F. A. 
PickwortH, Proc. Roy. Soc. 101B:163, 1927. 


Thc Douglas bag and spirometer methods for the determination of the basal 
metabolic rate are unsuitable for use with subjects suffering from mental dis- 
orders, as it is absolutely necessary, in an accurate measurement, to eliminate 
the disturbing factors of fear, anxiety and excitement. A new method is pro- 
posed which uses a specially constructed air-tight chamber in which the subject 
lies or sits for a period of one or two hours. The ensuing change in the com- 
position of the atmosphere of the chamber is measured by a modified Haldane 
air-analysis apparatus. Metabolism is greatly decreased by trained, voluntary 
relaxation and by fatigue. It is increased by irritation or attention. The 
great increase produced by mental effort and during the period immediately 
following sleep may be partly due to an associated increase in muscular tone. 


ArTHUR LOCKE. 


SIMULTANEOUS DEMONSTRATION OF TUBERCLE BACILLI AND ELAstic FIBERS IN 
THE SAME Siipe. F. Jessen, Beitr. z. Klin. d. Tuberk. 65:4, 1926. 


Four cubic centimeters of sputum is mixed with 10 cc. of a normal sodium 
hydroxide solution. The mixture is kept in a water bath at 50 C. for twenty 
minutes and is gently stirred with a glass rod; then it is centrifugalized 
and the sediment spread over a slide as usual. After drying, it is fixed in the 
flame, stained with carbol-fuchsin, decolorized with 3 per cent hydrochloric 
acid in alcohol, as usual, and counterstained for from one to two minutes 
with the following mixture: 


Hematoxylin saturated solution 
Lithium carbonate saturated solution 
Absolute alcohol 

Distilled water 


The stain is rinsed off with water and then the smear is treated for a few 
seconds with a 28 per cent solution of ferric chloride. The tubercle bacilli are 
red; the elastic fibers blue-gray. Mas Sxsaik: 


Tue Use or Driep COMPLEMENT IN THE WASSERMANN ReEAcTION. PETER O. 
Ganz, Centralbl. f. Bakteriol 101:225, 1927. 


Ganz describes the use of a dried complement prepared by a pharmaceutical 
house. In 860 tests it was as specific and sensitive in the Wassermann reac- 
tion as fresh complement. The use of this dried complement saves much time, 
makes one independent of epizootics among guinea-pigs and is especially con- 
venient for mobile laboratories. It also contributes to the standardization of 
the Wassermann reaction. Pau. R. Cannon. 
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AGAR AS AN INCLUSION MeEpIUM FoR DarK-FIELD Work. ToHt SHMAMINE, 


Centralbl. f. Bakteriol. 101:279, 1927. 
The use of a 3 per cent nutrient agar in which material may be mixed while 
the agar is melted and then hardened under the coverslip offers many advantages 
for dark-field studies, especially for the finer structure, the growth and death 
of organisms. 













Pau R. Cannon. 






STERILIZATION AND CONSERVATION OF AscITic FLump ror CuLtureE MeEpiuMs. 
B. Busson, Centralbl. f. Bakteriol. 101:282, 1927. 


Busson states that the use of from 5 to 10 per cent solution of potassium 
or sodium hydroxide in sufficient amount to make the final concentration of 
the ascitic fluid approximately 0.5 per cent alkali, sterilizes ascitic fluids 
even when they are badly contaminated. For use, 100 cc. of this fluid is then ' 
titrated to neutrality with phosphoric acid. This amount of phosphoric acid 
is then put into small sterile flasks and used with the ascites fluid as needed. 
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Paut R. Cannon. 








A Simpte MEANS oF CoNSERVING BacTerIAL CuLTuRES. Bruno DIKoMEIT, 
Centralbl. f. Bakteriol. 101:290, 1927. 


Dikomeit has used Nizles’ medium which consists of equal parts of wool 
fat and liquid paraffin, to test the survival time for various pathogenic organ- 
isms. He finds that streptococci may live unchanged in properties for one year, 
pneumococci for six months, meningococci for one month and diphtheria, 
typhoid and dysentery bacilli at least for seven and one-half months. 


ERA cas eA a Rie tet Eo i Bt 


RENE NEUE Rr -eemanmoee = 







Pau. R. CAaNNon. 


HistotoGic DETERMINATION OF CARCINOMA AND TUBERCULOSIS FROM PARACENTESIS 
MatTeRIAL. H. MU ier, Klin. Wehnschr. 6:116, 1927. 


Subphrenic puncture with an aspirating needle yielded pinhead-sized tissue 
particles which were histologically prepared in the usual way. Diagnoses of 
carcinoma and tuberculosis were made and substantiated by abdominal section 


or autopsy. J. D. WitieMs. 
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DEALBUMINATION OF Urine. I. Apetin, Miinchen. Med. Wchnschr. 73:2066, 

1926. ; 

One drop of phenolsulphonphthalein solution is added to 40 cc. of a tenth- | 
normal solution of sodium hydroxide, and a 10 per cent solution of zinc 
sulphate is added drop by drop until the red color disappears. The quantity is 
now brought up to 50 cc. by adding water, 50 cc. of urine is added, and the 
mixture is placed for five minutes in a boiling water bath and then filtered. 
The filtrate is free from proteins and can be used for quantitative determina- 
tions of other urinary constituents. Two cubic centimeters equals 1 cc. of urine. 












THE VoLUME DETERMINATION OF THE THROMBOCYTES. C. M. VANALLEN, 
Miinchen. med. Wchnschr. 74:141, 1927. 


A known quantity of blood is mixed with an isotonic sodium oxalate solution 
and placed in a special sedimentation chamber. The blood platelets settle out, 
and are placed in a special thrombocytocrit and centrifugalized. Their volume is 
read off directly on a percentage scale. J. D. Witems. 
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Society Transactions 


AMERICAN ASSOCIATION OF IMMUNOLOGISTS 
14th Annual Meeting, Rochester, New York, April 14 and 15, 1927 
Lupvig Hextoen, President; A. F. Coca, Secretary 


OBSERVATIONS ON Precipitin Reaction. Lupvic HEKTOEN. 


The results of observations on the precipitin reactions of certain normal 
constituents of the animal body were discussed. Of the substances considered, 
the serum proteins, hemoglobin and the specific precipitinogen in semen appear 
to be distinctive or specific for the species. and consequently are presumably 
different chemically in each species, while the lens proteins, fibrinogen and 
thyroglobulin appear to be more or less closely related in many distinct species. 
Of the latter group, the lens and casein have been the standard illustrations, 
and now fibrinogen and thyroglobulin can be added. That fibrinogen should 
disregard so completely the species limitations of the immune reactions of 
serum and its constituents, as well as the reactions of hemoglobin, is both 
surprising and interesting. In fibrinogen the blood reveals a much wider anti- 
genic relationship than is ordinarily assumed to be the case. It is of special 
interest in connection with the fundamental problems of immune specificness 
and the production of antibodies that these non-species-specific antigens can 
evoke the formation of corresponding antibodies in the homologous species, 
at least under certain conditions. 


SeRoLoGic ASPECTS OF THE DissociATION oF Bacit_tus Sustitis. M. H. Sou e. 


From cultures of B. subtilis, some of which were from single cell isolations, 
at least three types of organisms were isolated: the normal or S form, equiva- 
lent to that first described by Ehrenberg and later by Cohn, Koch and others; 
an R or resistant form which varied morphologically and culturally from the 
classical type, and a P or intermediate form which has not been reported 
previously. 

The S is an unstable form, and in fluid mediums it shows a marked tendency 
to dissociate into R forms. The R type is stable; + serial cultivations through 
400 generations in 5 cc. quantities of broth failed to produce any other types. 
The P form was obtained from rapidly dissociating cultures, and was stable 
only on solid mediums. All attempts to obtain broth cultures of this type 
were unsuccessful; on dissociation it gave the R form. 

Antiserums for the three types were developed in rabbits by the intravenous 
injections of live germs. In several experiments the antigens were attenuated 
at various temperatures, but suspensions incubated at 80 C. for one hour 
exhibited no change in antigenic properties. The S form is the “strongest” 
antigen. 

The S serum agglutinated the S organisms in titer of 1: 2,560, and the R 
microbe to a dilution of 1:640. The R serum agglutinated both the R and S 
germs in titer of 1:640. The P serum agglutinated both the R and S germs 
in titer of 1:200. S organisms absorbed both the S and R agglutinins from 
S serum, and the S agglutinins from both the R and P serums. The R germs 
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absorbed a small amount of agglutinins from the S serum, and only the R 
agglutinins from both the R and P serum. 

Immune serum has a marked dissociating power on its homologous germs 
and a stabilizing action on the opposite form. By the incorporation of S or 
R immune serums in fluid mediums, R forms can be obtained from S forms 
and S from R, respectively. The P type can be isolated from cultures of the 
R or S type which are undergoing rapid dissociation in the presence of 
immune serums. 


Emit WEIss. 





THe BACTERIOPHAGE-ANTIBACTERIOPHAGE REACTION. 


The experiments described are a continuation of the study of antigenic 
properties of phage. Evidence has been submitted showing the following 
points: 1. Antilysins are the only antibodies produced by bacteriophage. 
2. The law of multiple proportions is operative. 3. Inactivated (heated) phage 
possesses antigenic properties and unites with antiphage. 4. Time and tempera- 
ture have a similar influence on the union of phage and antiphage. 5. The 
Bordet-Danysz phenomenon in both instances is positive. 6. The Berkefeld 
filtrates of mixtures of phage and antiphage do not exert lytic activity. 

In addition other observations have been made. 1. The colloidal sac filtrates 
behave the same as the Berkefeld filtrates. 2. Phage mixed with antiphage 
does not penetrate an average agar layer in a Petri dish, but penetrates when 
alone or mixed with normal serum. 3. Phage mixed with antiphage is pre- 
cipitated with 13.5 per cent sodium sulphate, but remains in the filtrate when 
mixed with normal serum or alone. 4. Phage is not destroyed by its union 
with antiphage serum, as shown by tryptic digestion. 

These results justify the placing of phage in the same group with toxins 
and ferments; for the same reason, the reaction between phage and antiphage 
cannot be interpreted otherwise than as a neutralization. 


THE QUANTITATIVE RELATIONSHIP OF CULTURE AND ANTIBODY WITH REFERENCE 
TO THE STANDARDIZATION OF ANTIPNEUMOCOccUS SERUM. GEORGIA COOPER. 






The quantities of serum and culture usually employed in protection tests 
to determine the value of antipneumococcus serum were found to be open to 
criticism. The methods in use generally include in the titration for potency, 
the test of comparatively large amounts of antiserum against a concentrated 
dose of culture. Experiments show that large amounts of antiserum often 
fail to protect against large doses of culture, while smaller amounts of anti- 
serum protect. This is termed a zone of inhibition of protection. This zone 
tends to be greatest with type III, less extensive with type II and least or 
often absent with type I. 

Titrations of antiserum with different doses of culture showed that when 
this zone of inhibition of protection did not enter as a factor, the amounts of 
antiserum protecting against large doses of culture, that is, those containing 
from 100,000 to 50,000,000 fatal doses followed roughly the law of multiple 
proportions. With smaller amounts of culture, it was evident that a definite 
minimum amount of antiserum was required to secure protection. Equal 
amounts of antiserum or amounts close together protected against 10,000, 1,000 
and 100 fatal doses. Sometimes less than this would protect against 10 fatal 
doses, 

This work in general agrees with that of Neufeld and Handel (Ztschr. 
f. Immunitatsforsch. 3:159, 1909), but is in disagreement with the work of Avery, 
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Chickering, Cole and Dochez (Monograph 7, Rockefeller Institute, 1917). The 
latter workers found that protection followed the law of multiple proportions. 

It seems desirable to find a dose of culture which may be used with all 
three types of antiserum. It is believed that the most consistent results may 
be obtained by titrating the antiserum with an amount of culture containing 
approximately 100,000 fatal doses; in this work this strength was usually 
contained in 0.001 cc. of an eighteen-hour culture. As it is desirable that a 
uniform method for testing be utilized by all, it is suggested that a committee 
take this matter under consideration. 


DISCUSSION 


I. S. Fark: I should like to refer to a few points of interest that are 
suggested by Dr. Cooper’s paper. First, it should be recalled, as my colleague 
Dr. Taliaferro has recently done in a paper in the Journal of Preventive 
Medicine, that, from an historical point of view, the observation of zonal 
phenomena in vivo preceded similar observations by Neisser and Wechsberg in 
studies in vitro. Pfeiffer, among others, reported such observations. Second, 
what is more consequential, Dr. Taliaferro has reported that in experiments 
with trypanosomes, recurring zones of inhibition are demonstrable. Further- 
more, in a paper which is to appear shortly in the American Journal of Hygiene, 
Dr. Coventry, of our laboratory, reports recurrent zones of lysis in experiments 
with pneumococci. Instead of the single zones described by Dr. Cooper, there 
are probably many zones, and these may not be of fixed position. Third, it is 
important to recall that neither in Dr. Cooper’s work nor in other similar 
studies on the standardization of antipneumococcus serum is due regard given 
to the importance of a point of technic—the significance that attaches to 
the simultaneous administration of culture and serum. Accordingly as serum 
is given before, simultaneously with, or after the culture, the standardization 
is different. And, finally, I wish to present my emphatic objections to Dr. 
Cooper’s suggestion that the problems in serum standardization which she 
raises should be referred to a committee. A committee cannot settle such 
problems until an adequate body of facts has been obtained. These are not 
matters for arbitration, but for investigation. 


Joseph D. Aronson: A prezone has been noted frequently in precipitin 
reactions carried out with serum of goats infected with virulent cultures of 
bovine tubercle bacilli, using old tuberculin or watery extracts of tubercle 
bacilli as antigen. Similar observations with reference to the opsonic index 
have been observed with serums of goats immunized with an avirulent strain of 
bovine tubercle bacillus. 


Tue Etriotocy or MEASLES. R. DeGKwirtz. 


1. The organism causing measles can be kept alive for several weeks outside 
the human system if blood is drawn from patients with measles just at the 
beginning of the rash and diluted in the proportion of 1:7 and 1:10 with a 
buffered solution of physiologic sodium chloride containing the same amount 
of anions and cations and showing the same fu as living blood. This mixture 
has to be kept at a temperature of 0 C. 


2. Measles following an infection of the skin comes sooner than spontaneous 
measles or measles following an artificial infection of the mucous membranes 
of the respiratory tract. There seems to be a morbillization against measles 
as there is variolation against smallpox. 

3. Measles can be reproduced in man with material which is sterile from 
a bacteriologic point of view, with originally sterile blood of a measles patient 
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drawn at the right time or with dilutions of such blood which have passed 
through a Berkefeld filter. Sterile filtrates of nasal secretions collected in 
the pre-eruptive state of the disease and diluted with physiologic sodium 
chloride are also capable of reproducing measles. 

4. Measles virus can be grown in vitro in culture mediums containing plasma 
of susceptible persons, which is diluted in a proportion of 1:6 or 1:7, with 
buffered physiologic sodium chloride. In order to keep the virus alive and to 
secure growth, it is necessary to associate it with living cells, such as living 
human cells or slowly growing bacteria regularly found in cases of measles. 

5. With sterile filtrates reactions can be caused in man which are similar 
to measles, the specificity of which can be proved by the fact that such persons 
are immune against large amounts of originally infectious material. 

6. Monkeys (M. Rhesus) can be made sick by injections of such material, 
and the specificity of the reactions can be proved by the fact that their serum 
collected after the reaction is able to protect infected human beings against 
measles, while normal monkey serum will not do so. 



















Hemotytic Streprococct 1n SCARLET Fever AND Erysipecas (Sero.ocic RELa- 
TIONSHIPS). ANNA W. WILLIAMS, CarRoLINeE R. GURLEY ET AL. 






' 
: 

More than 300 case strains of hemolytic streptococci from scarlatina, 
erysipelas and other sources have been studied in whole or in part as to their ; 





serologic relationships. A more intensive comparative study has been made. of 
about 100 of these strains, the results from which are summarized in the 
attached table and diagram. 








Relationship of Strains of Hemolytic Streptococci to Carbohydrate 
Reactions and Agglutinin Absorption 












Typed by Agglutinin Absorption 
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Some strains have given evidence of splitting into coarse and fine (rough 
and smooth) colonies, subcultures from which may give agglutinative reactions 
differing from that of the original strain. This phenomenon could explain at 
least some of the irregularities reported in studies of this group of bacteria. 

The table and the diagram show the following results: 

Strains of hemolytic streptococci have been obtained from cases of scarlatina. 
Most of these strains, by absorption of agglutinins, fall into one of three 
groups and one subgroup. 

Accepting Griffith's type I and type II as distinct agglutinative groups 
we describe four agglutinative types and one subtype. Type I is the same as ii 
Griffith's type I. Our type strain is 2 (2). Only three strains of ours fell into 
this group. Including Griffith’s type strain, we have four strains from scarlatina 
and one from mastoiditis in this group. It is dominant over most of our 
strains. 
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Type sub. I: Our type strain is 55.‘ Most of our strains —thirty-two in 
number— fall in this group. As Griffith says that our 55* falls in his type III 
group, his type III must be considered type sub. I. The strains sent to us by 
Dochez and the Dicks belong here. 

Type II: Working with Griffith’s type strain, we have found no strain 
in New York City that falls into this group. 

Type III: All of our seven scarlatinal strains that belong to anginosus 
(Holman’s classification) by carbohydrate fermentation are of this type by 
absorption of agglutinins; 57* is the type strain of this group. 

Type IV: A comparatively large group of strains—-fourteen are of this 
type. The most important fact concerning this group is that its members cross 
absorb with strains of group I, from erysipelas. The type strain is 28.* 

Strains of hemolytic streptococci from erysipelas fall into one large group, 
type I; a small group, type II, and a few heterogeneous strains. Most of 
Birkhaug’s strains fall into the larger group. The three strains of type I! 
belong to the subacidus group by carbohydrate fermentation. 


ADSORPTION OF AGGLUTININS, BACTERIAL PROPECTION AND TOLIN NEUTRAL IZATION 
oF 
SROLTTIC STEEPTOCOOC! 
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Serologic relationship of hemolytic streptococci from scarlatina and 
erysipelas. 


Strains from all of these groups, both from scarlatina and from erysipelas, 
produce a toxin that may be neutralized in some human beings by both 
scarlatinal convalescent serum and by our subtype I antitoxic horse serum. 

A subtype I horse antiserum which is strongly protective against the sub- 
type I strains does not protect against the type strain 28* of type IV group. 

ConcLusion.—Scarlet rash is merely a symptom produced by the toxins of a 
large group of hemolytic streptococci, certain members of which may cause 
erysipelas. These members, while producing toxins similar to those of the 
majority of strains from scarlatina, may stimulate. the production of an anti- 
serum different from that produced by strains belonging to other types. Ery- 
sipelas, therefore, may require a special antibacterial serum, while any type 
of scarlatinal antitoxic serum may combat the exotoxins in at least certain 
cases of this disease. 

DISCUSSION 

K. E. Brrxuauec: It is a matter of great concern to me to know whether 
or not the blood-serum of rabbits to be immunized against individual strains 
of streptococci contains natural agglutinins for the streptococci I am planning 
to employ for specific agglutination and absorption. In my earliest paper on 
the biology of Streptococcus erysipelatis, I pointed out that of the stock rabbits, 
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about 25 per cent possessed natural agglutinins for the group of streptococci 
I was anxious to employ, and that all such animals were consequently dis- 
carded. I am sorry to learn that this logical procedure is not observed, and 
hence all the confusion has arisen about the inability of certain workers to find 
specific groupings of Streptococcus scarlatinae and Streptococcus erysipelatis. 
In a recent lot of stock rabbits tested for natural agglutinins for scarlet fever 
and erysipelas streptococci, it was found that 60 per cent of the rabbits pos- 
sessed natural agglutinins for both groups of streptococci, the titer running 
as high as 1: 10,240, the agglutinins being subsequently removed completely 
by reciprocal absorption with the Streptococcus scarlatinae (Dick I, IS, Ul; 
Dochez NYS; Birkhaug 218, 268, 323) and the Streptococcus erysipelatis 
(Birkhaug E-I, E-2, E-4, E-6). In carefully controlled agglutination studies 
with searlatinal and erysipelatis streptotococci, observing particular care in 
the isolation of the respective streptococci from typical clinical cases of scar- 
latina and erysipelas, I have consistently failed to corroborate the observations 
of certain workers who claim an extensive overlapping of scarlatinal anti- 
serums with Streptococcus erysipelatis and vice versa. The average agglutinin 
titer of my Streptococcus erysipelatis antiserums has been 1: 5,120 when tested 
with homologous streptococci. When these serums were employed with true 
Streptococcus scarlatinae, agglutinations were obtained in dilutions of 1:20 
and on only a few occasions as high as 1: 160. Absorption tests further demon- 
strated a marked specificity within the groups of Streptococcus scarlatinae and 
Streptococcus erysipelatis. 

As regards the ability of scarlatinal antitoxin to neutralize completely the 
soluble toxin produced by the Streptococcus erysipelatis and vice versa, most 
certainly such neutralizations are possible when a large quantity of antitoxin 
is employed. When careful quantitative determinations are carried out for the 
estimation of antitoxin units contained in each cubic centimeter against the 
soluble toxins produced by the scarlatinal and erysipelatous streptococci, the 
specificity of the Streptococcus erysipelatis antitoxin to neutralize completely 
the soluble toxin of the Streptococcus erysipelatis is apparent. For example, 
1 cc. of the antitoxin is able to neutralize 50,000 skin test doses of the toxin. 
When the Dick toxin is placed against the erysipelas antitoxin, then 1 cc. 
of the latter is able to neutralize completely about 500 skin test doses of the 
Dick toxin. For that matter, Rivers and Tillett have demonstrated that 
ordinary broth will exert a slightly inhibitory effect on the pathogenic power 
of Streptococcus erysipelatis, when the broth is injected intradermally twenty- 
four hours previous to the injection of the living and virulent streptococci. 

If it were true, as some workers have said, that no difference exists between 
the toxins produced by the scarlatinai and erysipelatous streptococci and that 
the antitoxin produced by the one streptococcus will neutralize the toxin pro- 
duced by the other organism, it seems to me most curious that the two clinical 
pictures should be so dissimilar. One presents a generalized erythema and 
the other a localized infectious process which presents microscopic changes 
unique for erysipelas. Again it is strange that an attack of scarlet fever 
should bestow on the patient permanent immunity and that erysipelas should 
leave the patient with an increased susceptibility to repeated attacks of the 
disease. The difference between the soluble toxins produced by Streptococcus 
scarlatinae and the Streptococcus erysipelatis was clearly demonstrated when, 
among 408 persons tested intradermally with one skin test dose of both toxins 
simultaneously, 52 per cent gave positive reactions with the Dick toxin, 24 
per cent reacted positively with the erysipelas toxin and only 10 per cent 
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of this group gave simultaneously positive reactions with both toxins. [ still 
maintain that when pure strains of the scarlatinal and erysipelas streptococci 
are studied biologically, a specific difference between these two types is apparent. 


SpeciFiciry oF RAMON FLoccuLATION Test IN Scartet Fever. Oca R. 
PoviTzky. 


The first paper on this subject was presented to the Soc. of Exper. Biol. & 
Med., May, 1925. The work was continued, and special experiments with 
different controls established the efficacy of this test for the determination of 
the potency of scarlet fever toxins and antitoxins. Bleedings of horses 
injected with scarlet fever toxin were tested each month, and the results, 
when comparison was possible, usually agreed with those of intracutaneous 
neutralization tests in children. The curve of the progress of the immunization 
of the horses with scarlet fever with its gradual rise, fluctuations and drops 
could thus be studied as efficiently as in the case of horses with diphtheria. 
Control experiments for the specificity of this test with normal serum, broth, 
diphtheria toxins and antitoxins, also antibacterial streptococcus and pneumo- 
coccus serums were repeated, and the negative results obtained before were 
confirmed. The most important control, however, was the 1 per cent sheep’s 
blood pneumococcus broth used for the growth of the scarlet fever toxin, and 
incubated at the same time as the toxin. This blood control gave reactions not 
only with scarlet fever antitoxins, but also with diphtheria antitoxins, anti- 
pneumococcus and antibacterial streptococcus serums. That these were pseudo- 
reactions, due to the sheep blood and fortunately not manifested in the presence 
of the scarlet fever toxin (due probably to the modification of the blood and 
change of the fa reaction by the growth of the scarlet fever Streptococcus hemo- 
lyticus in the broth) was proved by the following results: 1. The reactions with 
the control blood broth appeared in all tubes at the time when there was not 
even a trace of a reaction with the mixtures containing scarlet fever toxin- 
antitoxin in the early period of the immunization of the horse. 2. When the 
reaction between the toxin and antitoxin occurred, it showed only in the 
neutralization zone, for example, the tubes with a great excess or deficiency of 
serum remained clear, while the reactions with the control appeared in each 
tube, irrespective of the amount of serum. 3. The pseudoreactions usually 
occurred in the form of a film, which could be removed before shaking up. 

The following points were found to be essential for the successful result 
of the test: 1. A toxin standardized for the number of toxic skin doses by the 
Dick test in children. 2. As a preservative, phenol, preferably the crystals, in 
0.3 per cent solution is used. The ingredients, toxin as well as antitoxin, should 
be perfectly clear for the test. If they are not clear after centrifugalization 
they are passed through sterile filter paper. 3. A constant amount of toxin 
and varying amounts of serum are used for the test. For weak serum the 
toxin is used in 0.5 cc. and for stronger serum in amounts of 1 cc. per tube. 
It is preferable to use large amounts of weak serum, rather than dilute the 
toxin even slightly. This is true in principle of every Ramon test. 4. The 
optimum temperature for the scarlet fever test is 37 C.; anything above this 
point was found to inhibit the reaction. 5. The first reactions to appear in 
the test tube were found to correspond to those in the intracutaneous neutrali- 
zation tests in children. 6. The reactions usually appear in from twelve to 
eighteen hours. With some serums it may be twenty-four hours or even forty- 
eight hours, especially in case of concentrated serum. Here also, as in diphtheria, 
the serums of certain horses preserve their characteristics as to the slowness 
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or rapidity of their flocculation reactions. If, for instance, no flocculation is 
shown within eighteen hours in a case of a serum which previously has shown 
reactions within that.time, it is probable that the proportion between the toxin 
and antitoxin is wrong, and the test should be made over, instead of waiting 
for a possible later reaction. 

The agglutinin content of four representative scarlet fever horses was 
studied, because the results may have some bearing on the nature of toxin- 
antitoxin flocculation. Horses A and C had 85 toxin inoculations, 52 injec- 
tions of killed cultures and 4 Dochez treatments. Horses 140 and 141 had 
26 and 45 inoculations by the Dochez method, respectively. Horse C, which 
had the lowest antitoxin content by the Ramon test, showed the highest 
agglutinin titer (1: 3,200, higher not tried). Horse A showed agglutination 
in 1: 400, though the antitoxin content by the flocculation test was higher than 
that of the previous horse. Horses 140- and 141, on the other hand, showed 
the highest antitoxin content by the Ramon test, and at the same time did 
not give any agglutination in any dilution with the same bacterial antigen. 
These results would seem to indicate that the antitoxin content of the serum 
as manifested by the Ramon test is not dependent on the bacterial content of 
the serum for the reaction, contrary to the view propounded by Bronfenbrenner 
and Reichert in their work on “The Nature of the Toxin-Antitoxin Phenom- 
enon.” Whatever the nature of the Ramon flocculation may be, the immediate 
object is to obtain a reaction between toxin and antitoxin for the purpose of 
determining the potency of one or the other. Substitution of an atoxic filtrate 
for toxin or of an antibacterial antigen for antitoxin as done by Bronfen- 
brenner and Reichert to prove their contention, does not constitute the Ramon 
test; it merely produces the inevitable bacterial precipitation reactions. These 
reactions, though useful for the determination of antigen-antibody content, 
are of no value for the quantitative determination of either toxin or antitoxin. 
Failure to obtain results by the Ramon test may be attributable to improper 
technic, such as dilution of toxin, too small amounts in the test tube for a 
clear-cut reaction, unsuitable temperature and, last but not least, wrong pro- 
portions between toxin and antitoxin. 





ANAPHYLAXIS IN THE RaApBiT. Eta F. Grove. 


The previous investigators of anaphylaxis in the rabbit have reported 
irregularity in the production of a fatal degree of hypersensitiveness in this 
animal. 

After the treatment to be described the first series of five animals all died 
within five minutes after intravenous injection of the antigen white of egg. 
In the three subsequent series, in which horse serum or white of egg was 
used, the precipitin content of the blood was followed, and the final test of 
hypersensitiveness was made only in those animals (the majority) which 
presented a low precipitin production. These animals all died on intravenous 
injection of the antigen within from five to ten minutes, and the pulmonary 
vessels withstood a water pressure of about 90 cm. in the only one of them 
that was tested in this way. The precipitin titer (ring technic) in these 
rabbits ranged between 1:10 and 1: 100. 

Two rabbits of these series received subcutaneous injections of 2 or 3 cc. 
of the antigen, but did not develop the local necrosis of Arthus. The pre- 
cipitin titer of the serum of these two animals was respectively 1:10 and 
1: 80,000. A relation between the general and the local hypersensitiveness in 
the rabbit or between precipitin production and the local hypersensitiveness 
is not apparent in these results. 
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The treatment employed was: first day, 0.5 cc. intravenously; sixth day, 
5 cc. intraperitoneally ; from the eleventh to the eighteenth day, daily, 1 to 2 cc. 
intraperitoneally; twenty-fourth day, 1.5 cc. subcutaneously; from the thirtieth 
to the thirty-sixth day, test by intravenous injection of antigen. Many rabbits 
under this treatment are found to be not sensitive on the twenty-fourth day. 

The experiments of Airila and others provide evidence that the general 
anaphylactic shock in the rabbit is due to a contraction of the arterial mediums 
in the pulmonary circulation. Manwaring has recently questioned this explana- 
tion, because the contraction of the bladder, which he observed in anaphylactic 
shock in the guinea-pig, was lacking in the sensitized rabbits; this observation 
indicates, according to Manwaring, that unstriped muscle takes no part in 
anaphylactic shock in the rabbit. 

This phenomenon was studied first by testing the bladder muscle of highly 
sensitized guinea-pigs in the Dale bath. The muscle was insensitive to the 
antigen, but contracted vigorously on addition of histamine. The nonspecificity 
of the bladder phenomenon in the guinea-pig described by Manwaring was 
then demonstrated by ligating the trachea of normal guinea-pigs. In all cases, 
the bladder contracted vigorously in from one to two minutes after the ligation. 

The following papers were presented in a joint session with the Association 
of American Pathologists and Bacteriologists : 


THE ABSORPTION OF THE TOxIC SUBSTANCE OF NorMAL Goat SERUM BY GUINEA- 
Pic Tissue. JosepH D. Aronson. 


Fresh normal goat serum produces necrosis when injected into the dermis 
or into the subcutaneous tissue of normal guinea-pigs. When it is injected 
directly into the general circulation or into the periteoneal cavity, death results. 
Furthermore, the addition of fresh normal goat serum to washed guinea-pig 
cells lakes these cells. It seemed likely that these differences in the results 
obtained from injecting the serum into different parts might depend on the 
fixation of the serum by the different tissues. Experiments were undertaken 
to determine whether a selective absorption by the different tissues existed 
for the hemolysin, necrotizing substance and toxic substance of normal goat 
serum. 

The organs of normal guinea-pigs were ground in a mortar with physiologic 
sodium chloride, filtered through gauze and washed. To varying amounts of 
the washed tissué cells was added 2 cc. of fresh, unheated goat serum, and the 
mixture of cells and serum was shaken for two hours at 37 C. After centri- 
fugalizing, the supernatant serum was collected and tested for its hemolytic 
action on guinea-pig cells and for its necrotizing and toxic action on guinea-pigs. 

It was found that while the suprarenal, heart, voluntary muscle and spleen 
did not absorb the hemolytic or necrotizing substance, the liver, kidney, skin, 
testes and erythrocyte stroma absorbed this substance. The brain and lungs 
showed some diminution of the hemolytic action and removed completely 
the necrotizing effect. The toxic substance was absorbed by suspensions of 
kidney, liver and testes, but not by the spleen. 

When the suspensions of the different guinea-pig tissues are heated at 70 C. 
or higher for thirty minutes or are heated at 100 C. for ten minutes, their 
ability to absorb the goat serum hemolysin and necrotizing substance is 
decreased or destroyed completely. 

It was found that erythrocytes of rats and mice were relatively resistant 
to the lytic action of normal goat serum and that these animals were insus- 
ceptible to the necrotizing and toxic action of normal goat serum. Suspen- 
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sions of the spleen, brain, liver, kidneys and testes of rats prepared in the 
same manner as those from guinea-pigs were unable to absorb the hemolysin 
present in normal goat serum. 

The fixation of the hemolysin to the kidney or liver cells is firm, and the 
hemolysin could not be dissociated from the cell by extracting with physiologic 
sodium chloride, distilled water, 0.1 per cent sodium carbonate or by freezing 
and thawing. 


LocAL HyYPERSENSITIVENESS. L. DIENEs. 


Tuberculous guinea-pigs injected with white of egg (from 0.3 to 50 mg.) 
give, five or six days later, a large evanescent reaction in the skin to the intra- 
cutaneous injection of 0.1 mg. of white of egg. From the seventh or eighth 
day after the injection they respond during several weeks with a strong necrotic 
reaction, and after some weeks the evanescent reaction reappears. The reac- 
tions in the skin begin to appear in from fifteen to twenty minutes after the 
test injections. The guinea-pigs cannot be killed with the subcutaneous injec- 
tion of white of egg, but they develop a typical Arthus phenomenon. The blood 
serum usually gives strong precipitation, and in many cases complement fixation 
in high dilution. Passive transfer of the sensitiveness with blood serum is 
possible, but only the evanescent large reactions are obtained in the passively 
sensitized animals. The sensitization of the tuberculous guinea-pigs was not 
so successful during the winter as in the summer and fall. 

For the evaluation of the importance of the differences which are present 
between the reactions to white of egg and to tuberculin, certain details of the 
observations are important. Four guinea-pigs treated with white of egg 
showed only slight precipitins. Two of the four gave strong necrotic reac- 
tions in the skin. On the other hand, tuberculous guinea-pigs treated with 
small amounts of a watery extract of tubercle bacilli show a large amount of 
precipitins in the serum, and with the serum of such animals the passive 
transfer of the sensitiveness to tuberculin is possible. The passively trans- 
fered sensitiveness to tuberculin is in all characteristics similar to the passively 
transferred sensitiveness to white of egg. Too little is known of the physiologic 
mechanism, of the sensitiveness to both white of egg and tuberculin to enable 
one to decide whether the two reactions are essentially similar, but the 
differences between them are not of such a nature that they would exclude an 
essential similarity. 

The development of strong local hypersensitiveness and abundant produc- 
tion of antibodies in the tuberculous guinea-pigs by the injection of small 
amounts of white of egg emphasizes the importance of the observations of 
Lewis and Loomis on the increased antigenic response of tuberculous guinea- 
pigs. If a similar increase of response is present also in other infectious 
diseases, it must be an important factor of the mechanism of immunity. Obser- 
vations previously made by Dr. Dienes in typhus fever indicate that an increased 
antibody formation is probably present in certain phases of the course of this 
disease. 


STUDIES ON THE ABSORPTION OF UNALTERED PROTEIN. MATTHEW WALZER. 


A direct method of demonstrating and studying the absorption of undi- 
gested protein in man is presented. It is based on the principle of passive 
local sensitization. About 0.05 cc. of the serum taken from certain asthmatic 
patients who are markedly sensitive to fish or egg, was injected intradermally 
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into normal persons. Following an eight-hour fast, white of one egg or 
50 Gm. of raw herring was ingested. Within from three minutes to two and 
one-half hours, a wheal usually developed at the sensitized site, as a result 
of the absorption into the cirulation of some of the protein in an undigested 
state. The reaction was proven to be specific. 

Of sixty-five adults tested with fish protein, 93.8 per cent demonstrated the 
phenomenon (Brunner and Walzer); of thirty-four adults tested with egg 
protein, 85.3 per cent reacted (Sussman, Davidson and Walzer), as did also 
71.8 per cent of sixty-four children, from 1 to 4 years of age (Wilson and 
Walzer). Four infants, 1 week old, tested with egg, demonstrated the phe- 
nomenon. Absorption of unaltered egg protein from the rectum occurred in 
four out of five adults tested. Most reactions to fish occurred during the first 
thirty minutes, while most reactions to egg occurred in the second half hour. 
Intradermal tests done with the sensitive serum after the protein was eaten 
resulted in a series of positive specific reactions in the skin, for a period 
of at least twelve hours, the strongest occurring between the third and the 
sixth hour when the protein was at its height in the circulation. From these 
facts, it may be concluded that the absorption of undigested protein is a 
normal and physiologic phenomenon in man. 


DERMAL TESTING AS AN Alp TO DIAGNOsIS OF INTESTINAL PARASITIC INFESTATION. 
MATTHEW BRUNNER. 


Saline extracts of Ascaris lumbricoides, Dibothriocephalus latus and Taenia 
solium were made. Intradermal tests with these extracts in various dilutions 
were made on 270 persons. Reactions similar to those elicited in conditions 


of atopic hypersensitiveness (hay-fever, asthma and other conditions) were 
obtained. In 148 positive reactions, 20 of 143 stools were positive for ova 
and parasites. Of 399 negative reactions, 1 stool was found positive for ova 
and parasites. 

A marked or moderate reaction has been found to indicate either the presence 
of parasites or a previous infestation. The absence of a positive reaction is 
not an absolute criterion of an absence of infestation; one infected person 
gave negative reactions to repeated tests. The dermal test is useful in encourag- 
ing a more persistent search for infestation. 

Those reacting to Ascaris extract were infested with Ascaris lumbricoides, 
Trichiuris trichiuris, Oxyuris vermicularis, Uncinariasis americana, Trichinella 
spiralis, indicating a group reaction for the Nematode family. 

A positive reaction with Dibothriocephalus extract revealed the Dibothrio- 
cephalus infestation, and Taenia solium extract Taenia solium tapeworm. 

In every positive reacting case in which passive transfer to the human skin 
(method of Prausnitz and Kiistner) was undertaken, the transfer was successful, 
even in persons in whom an active infestation could not be demonstrated. 

Constitutional symptoms (asthma) were induced in the course of dermal 
testing in three persons, all of whom were subject to asthma. 


A ComPARATIVE Stupy or Basic Beer Heart ANTIGENS IN THE WASSERMANN 
Test. Maryorre C. Arpray and L. W. FAMULENER. 


Three series of antigens were studied in duplicate with and without the 
addition of cholesterol. In no case was the efficiency of the antigen increased 
by cholesterol. 
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Srupies OF ATTENUATION AND OF TOXIN PRODUCTION OF THE DIPHTHERIA 
Bacittus. Mary W. WHEELER. 


Toxin can be produced by growing diphtheria bacilli in solutions of peptone, 
dextrose and salts without the addition of meat infusion. Rehabilitation of 
attenuated strains was not successful. 


ActIVE IMMUNIZATION AGAINST EXPERIMENTAL PERITONITIS. BERNHARD STEIN- 
BERG and Harry GOLpDBLATT. 


Death from general peritonitis can be prevented in dogs in which feces 
have been smeared throughout the peritoneal cavity provided the dogs are 
first immunized by injecting a suspension of B. coli in gum tragacanth into the 
peritoneal cavity. In a few cases subcutaneous injection produced sufficient 
immunity to prevent death. In unimmunized dogs, death always resulted from 
such fecal contamination. 


IMMUNIZATION OF Horses To Erysipecas Streptococcus Toxin. Joun F. 
AnperSON and Geo. F. Leonarp. 


Methods of immunizing horses to erysipelas streptococcus toxin was given. 
It corresponds closely to the method of immunizing. against scarlet fever toxin. 
Two series totalling forty-eight horses treated by the antitoxin so produced 
were discussed. The results in the main were favorable. Serum sickness 
occurred in 18 per cent of the cases. 


Tue INCIDENCE OF VARIOUS SPECIES OF BACTERIA IN SPECIMENS OF SPINAL FLuID 
FROM CASES OF MENINGITIS. RuTH GILBERT and Marion B. CoLEMAN. 


In 284 cases of meningitis from the rural districts of New York, tubercle 
bacilli were found in 167, meningococci in 18, influenza bacilli in 23, pneumo- 
cocci in 33, streptococci in 35, other bacteria in 8. 


SipHONIC FERMENTATION TUBE FOR THE More Rapip IsoLaTION oF THE COLON- 
TypHor Group oF OrGANisMs. F. B. Jones. 





THE AMERICAN SOCIETY FOR EXPERIMENTAL 
PATHOLOGY 


A CONSTITUENT MEMBER OF THE FEDERATION OF AMERICAN 
SOCIETIES FOR EXPERIMENTAL BIOLOGY 


Annual Meeting, Rochester, N. Y., April 14, 15, 16, 1927 
Wapve H. Brown, President; E. B. Krumpuaar, Secretary 


Myrtiturx. F. M. ALLEN and RicHarp WAGNER, Morristown, N. J. 


Myrtillin is most conveniently obtained by extracting the green leaves of the 
myrtle family of plants. It is different chemically and physiologically from any 
substance heretofore described as affecting carbohydrate metabolism. It pro- 
duces neither toxic effects nor hypoglycemia. It is effective by oral administra- 
tion. In normal animals and persons it depresses the hyperglyceraia following 
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administration of dextrose. Totally depancreatized dogs receiving myrtillin are 
enabled to heal wounds like normal dogs and to live and maintain weight for 
several weeks. They still have hyperglycemia and glycosuria, but less than with- 
out myrtillin. Dogs partially depancreatized to such a degree that they would 
ordinarily have extremely severe diabetes, maintain good health without glycosuria 
under the influence of myrtillin. Hypothetically, myrtillin is regarded as one of 
the substances participating in carbohydrate metabolism, in all protoplasm. Its 
action in cases of diabetes in man will be described in a subsequent paper. 


EXPERIMENTAL STUDIES ON MENSTRUATION AND OVULATION IN Macacus R8ESUS. 
Georce W. Corner, University of Rochester. 


In young mature females of the monkey, Pithecus (Macacus) rhesus, menstrua- 
tion frequently occurs without ovulation, and is, therefore, not dependent on the 
presence of a corpus luteum. However, when ovulation occurs, it seems to take 
place at a definite time, about twelve or fourteen days before the onset of 
menstruation. Menstruation without ovulation is not preceded by the so-called 
“premenstrual” changes of the endometrium, which occur only after formation 
of the corpus luteum. The cause and meaning of menstruation in this species 
are not at present known. Physicians in a position to obtain human material 
are urged to gather and study it in the light of these new facts discovered in 
a related species. 


THE OcCURRENCE OF MITOCHONDRIA-RICH. AND MITOCHONDRIA-Poor CELLS IN 
THE TuHyromp GLAND OF MAN AND ANIMALS. Davin P. Seecor, Montefiore 
Hospital, New York. 


In all the animals examined — human, dog, rat, rabbit, cat, guinea-pig, chicken 
and pigeon —definite alterations in the number, form and distribution of the 
mitochondria in the thyroid cell occur during hypertrophy and involution of the 
gland. In certain cells which were found in variable numbers in the glands of 
the different species of animals and in the same species under different condi- 
tions, the mitochondria differed from those in the predominating or chief cells in 
thickness, in certain staining reactions and in total amounts present. These 
differences were not in any way dependent on the size of the cell. 

From the available data it has not been possible to correlate any of the specific 
functional activities of the thyroid cell with the variations in the mitochondrial 
contents seen in the mitochondria-rich, mitochondria-poor and chief cells. 

The cells with increased amounts of mitochondrial substance are present in 
greater numbers in the human gland than in any of the animals examined. In 
a small series of cases the numbers of the mitochondria-rich cells could not be 
correlated with the clinical syndromes attributable to thyroid disease, although 
they were most numerous in glands from older patients and in glands which 
showed adenomatous changes. 


Errect oF Larce Doses or IopINE oN Propuction or Heat 1n Rassits. Davip 
MarRINnE, Max DeutcH and Anna Cipra, Montefiore Hospital, N. Y. 


Experiments were carried out on eighteen rabbits to determine whether the 
metabolism-lowering effects of the sudden administration of large doses of iodine 
were due to pressure retention brought about by the well known involuting effects 
of iodine on thyroid hyperplasias or were specific reactions in cases of exophthalmic 
goiter. 
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Our material was unfavorable in that none of the thyroids was hyperplastic 
as determined by control biopsies. With two exceptions, 0.075 cc. of a compound 
solution of iodine or 25 mg. of potassium iodide was given daily for three con- 
secutive days, and the metabolism was studied daily for two weeks. A significant 
drop in heat production was obtained in five rabbits, no change in eleven, and in 
two which received 0.75 cc. of compound solution of iodine daily for eight days 
a slight rise was observed, beginning at the fifth day. 

The experiments failed to answer the question whether a relationship existed 
between the fali in production of heat and the degree of thyroid hyperplasia, 
because no definitely hyperplastic glands were included in the series. 

They establish the fact that a drop in heat production following the sudden 
administration of large doses of iodine is specific for exophthalmic goiter neither 
for rabbits nor for man. 


Tue Errect or HISTAMINE IN SUBLETHAL SUPRARENAL INsuFFicieENcy. W. J. M. 
Scott, University of Rochester, N. Y. 


Suprarenalectomized rats have a greatly diminished minimum lethal dose for 
histamine. Ten mg. per hundred grams of weight injected intraperitoneally in 
the second week after operation regularly kills doubly suprarenalectomized rats and 
none of the controls on which operations had been performed. This susceptibility 
to histamine is proposed as a quantitative criterion in studying sublethal supra- 
renal deficiency. Rats with suprarenal deficiency have a latent abnormality which 
manifests itself by mucosal hemorrhages after the toxic effect of histamine, killed 
bacteria or a lethal suprarenal insufficiency. 


DISCUSSION 


Davip Marine: We have confirmed this increased susceptibility to histamine 
in suprarenal deficiency. 

F. C. Mann: I should like to call attention to the importance of changes 
in the viscosity of the blood, and also to the fatal effects of even thirty minutes 
exercise in suprarenal insufficiency. 


Errect oF FoLtiticuLar Extract ON THE GENERATIVE ORGANS OF HySTERECTOMIZED 
Gutnea-Pics. Leo Loes and W. B. Kountz, Washington University School 
of Medicine. 


In former investigations we have shown that the corpus luteum has three 
functions: (1) it inhibits ovulation and regulates the periodicity of the sexual 
cycle; (2) it sensitizes the uterine mucosa so that it is able to produce maternal 
placenta and induces slight preliminary proliferation in the mucosa; (3) accord- 
ing to Ancel and Bouin, our own and Hammond's observations, it induces pro- 
cesses of growth in the mammary gland. We concluded, furthermore, that, 
independently of the corpus luteum, the maturing follicles cause the changes taking 
place during estrus and, in addition, cause proliferation of the mammary gland. 
Therefore we divided (1917) the sexual cycle into two successive phases, namely, 
(1) the follicular and (2) the lutein phase. On the bases of their investigations 
concerning the action of the follicular fluid, Frank, Allen and others concluded 
that the follicular fluid contains the only ovarian hormone and that the corpus 
luteum serves merely as a depository of the follicular hormone. 

Our present investigations, in which we injected follicular extract into guinea- 
pigs and made a thorough microscopic study of the generative organs of a large 
series of animals, fully confirm our previous conclusions as to the functions 
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of the corpus luteum and its hormones and as to the existence of the follicular 
and lutein phases in the cycle. In addition, they confirm our previous observa- 
tions, which indicated that hysterectomy in guinea-pigs preserves the corpus 
luteum for a long time. Hysterectomy thus produces effects similar to pregnancy. 
In hysterectomized guinea-pigs, the effects of the corpus luteum can therefore be 
especially well demonstrated — in particular its antagonism to the action of the 
follicular hormone and its effects on the mammary gland. We observed that the 
action of the follicular hormone in the hysterectomized guinea-pig is similar to 
that in the pregnant animal, owing to the long persistence and larger size of 
the corpus luteum in both conditions. 


CHRONIC DUODENAL ULCER IN ANIMALS WITH Eck FistuLas on CERTAIN Diets. 
Jesse L. Bottman and Franx C. Mann, Rochester, Minn. 


A high incidence of chronic duodenal ulcer in our animals with Eck fistulas 
has been noted for about two years. Grossly and microscopically, these ulcers 
appear similar to the chronic peptic ulcer in man. In most instances perforation 
of the ulcer was found to be the cause of death. Since we had not previously 
observed ulcer in many animals with Eck fistulas, we were inclined to credit a 
change in diet which was instituted at that time, namely, the addition of cooked 
cereals and scraps of bone, as the cause of the ulcer. The emptying time of the 
stomach is greatly prolonged by this diet. The removal of the cereal mixture 
from the diet appears to have eliminated the occurrence of ulcer. The ulcers 
occurred only in animals with Eck fistula, in animals with biliary obstruction and 
in a few animals following removal of part of the liver. Many other animals 
on this same diet for similar periods did not develop ulcer. 


REACTION IN THE LuNGs To Fats AND Ors. HeNry PINKERTON, Peter Bent 
Brigham Hospital, Boston. 


Cod liver oil fed to infants by the drop method and mineral oils applied in 
the nose may go into the lungs in large amounts. When investigated experi- 
mentally, it was found that vegetable oils apparently excite little or no reaction 
on the part of the ciliated epithelium,*and may even stay in the lungs several 
months and not cause phagocytosis.” Mineral oil is next in order of blandness. 
It is carried to adjacent lymph nodes by phagocytes. Animal oils are taken up 
and are decomposed rapidly. There may be extensive fibrosis. This method is 
well adapted to the study of phagocytosis. Some of the strange forms found 
are perhaps due to chemical decomposition. 


FurTHER STUDIES OF THE PATHOLOGY OF DeFiciIENCcy IN Fat-Sortusie A. S. B. 
WorpacuH and Percy R. Howe, of Harvard Medical School. 


A deficiency in fat-soluble has a specific effect -—the epithelium becomes 
largely keratinized. We now learn that epithelial changes are due chiefly to 
new epithelium arising from small foci, not to a transformation of old epithelium. 
With a return to normal diet, there is a rapid return to normal epithelium, 
with a marked surrounding cellular infiltration. Attempts are now under way 
to see how far the epithelial proliferation could be carried, by adding tar 
effects and other preparations. Professor Saiki, of the Imperial Metabolic 
Institute of Tokyo, has obtained even more marked results; in one case a 
pulmonary metastasis occurred. The guinea-pig seems to be a more suitable 
animal than the rat, results being obtained in three weeks, which in the rat 
would have taken three months. 
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DISCUSSION 


Dr. PAPPENHEIMER: Similar results have been obtained with chopped hair ; 
it is possible that shed hair may be a factor here also. 


HyPoGLYCEMIA FoLLow1NG INTRAVENOUS INJECTIONS oF PARATYPHOID B FILTRATE 
IN DEPANCREATIZED Docs. Mavup L. MENTEN and Harotp A. Kipp. 


Injections of paratyphoid B filtrate into veins of normal dogs is followed 
by an immediate rise in blood dextrose, which reaches a maximum of from 
160 to 250 mg. per hundred cubic centimeters of blood in from one to two 
hours, with a return to normal in from four to eight hours. The change in 
the inorganic phosphates closely follows that of the dextrose, the maximum 
increase of from 7 to 10 mg. per cubic centimeter being coincident with the 
greatest hyperglycemia. 

Injections of similar amounts of the same filtrate into depancreatized dogs 
in which diabetes had been controlled by daily injections of insulin, from 
six to ten days after the operation, caused a gradual diminution in the dextrose 
content and produced a fatal hypoglycemia of 50 to 40 mg. per hundred cubic 
centimeters in from nine to fifteen hours. During this period the inorganic 
phosphates showed a progressive rise from an initial value of 6 mg. to 12 to 
15 mg. at death. 

Injections made from ten to twenty-one days after the pancreatectomy caused 
a decrease, reaching from 150 to 160 mg. in from three to five hours, with a 
corresponding rise of the phosphates to 9 to 10 mg. during the same period. 
Following this there was a gradual rise of the dextrose with a corresponding 
diminution in the phosphates until the original value of both was reached. 
This required from eight to ten hours. 

In dogs infected with staphylococcus or streptococcus, the hypoglycemia 
induced by the injected filtrate was profoundly modified. The changes in the 
phosphates persisted, while the hypoglycemia was either lessened or entirely 
lacking, depending on the intensity of the infection. Removal of the pancreas 
exerts a profound effect on the reaction in the blood induced by intravenous 
injections of paratyphoid B. Since studies have been made in the twenty-four 
dogs operated on only up to twenty-one days after operation, it is not pos- 
sible to exclude completely shock as a possible explanation of the phenomena 
observed, although similar curves obtained at ten and twenty-one days after 
operation in the same dog strongly suggest that some other unknown factor 
is responsible. 


PREPARATION AND PROPERTIES OF MyrtTititrn. RicHarp I. WaGNeER, Physiatric 
Institute, Morristown, N. J. 


Myrtillin shows a marked effect in depressing alimentary glycosuria in 
normal dogs. An active principle has been found in various plants and even 
micro-organisms, which plays an important part physiologically in carbohydrate 
metabolism. Some details of preparation and properties were given. 


RESULTS FROM THE UsE OF THE BLoop CLort MeTHop or IMMUNIZATION. JOHN F. 
ANDERSON and Grorce F. Leonarp, New Brunswick, N. J. 


The use of the blood clot method described by Zinsser and Grinnell for 
the immunization of horses has been found to be of great advantage in the 


preparation of scarlet fever antitoxin, erysipelas antitoxin and antitoxins against 
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other strains of streptococci. It is believed that the method offers advantages 
over other methods of immunization in that a shorter period of immunization 
is required, and a higher potency of the antitoxin is obtained. 


KINETICS OF ExosMosIS OF WATER FROM LivinG CELLS. Morton McCutTcHeEon 
and Batpwin Lucxe, University of Pennsylvania, and Marine Biological 
Laboratory, Woods Hole, Mass. 


In a previous communication the authors presented data on the rate with 
which water enters the living cell (the unfertilized egg of the sea urchin) 
under the driving force of osmotic pressure. The present paper is concerned 
with the reverse process —exosmosis of water. 

The response of cells to changes in osmotic pressure of the medium is 
believed to be an important adaptive mechanism. When the cell is placed in 
sea water diluted with distilled water — hypotonic solution—the cell swells, 
due to endosmosis of water, while, conversely, the cell shrinks in hypertonic 
solutions, due to exosmosis. The rate of swelling or shrinking can be deter- 
mined by measuring the cells under the microscope at minute intervals. Since 
the cell is spherical, its volume can readily be calculated from its observed 
diameter, and thus the amount of water which enters or leaves the cell in a 
given time can be determined. It was found that in exosmosis as well as in 
endosmosis of water, the rate of flow at any instant is proportional to the 
amount of water that must still pass the cell membrane before the cell 
reaches osmotic equilibrium with its surroundings. Expressed mathematically, 
we have ax = (a-x) in which ae is the rate of osmosis, a is the total amount 
of water passing the membrane, # is the amount which has already passed at 
a time t, and k is the velocity constant. In order to determine whether there 
is any difference in rate between endosmosis and exosmosis, cells were placed 
in 60 per cent sea water (that is, sea water, 60 parts; distilled water, 40 parts) 
and the values of k determined for several temperatures. Then the cells were 
put back in 100 per cent sea water (that is, sea water of full strength), and 
the constants for shrinking were determined at the same temperature. Under 
these conditions it was found that k had a much greater value in shrinking 
than in swelling, at corresponding temperatures. 

Subsequent experiments showed that this difference was due not to any 
essential dissimilarity between exosmosis and endosmosis, but to the fact that 
the two processes had occurred in different concentrations of the medium — 
endosmosis in 60 per cent sea water, exosmosis in 100 per cent. When the 
two processes took place in solutions of the same osmotic pressure, practically 
the same values of k were obtained. 

This experiment was performed by first obtaining values of k for swelling 
in 60 per cent solution. Another lot of eggs were then allowed to swell in a 
more hypotonic solution — 50 per cent —and after swelling was complete, they 
were placed in 60 per cent sea water, in which they shrank. The velocity 
constants for shrinking now agreed with those for swelling at the several 
temperatures. It follows from this and similar experiments that exosmosis 
and endosmosis are affected in the same way by temperature. The temperature 
coefficient in each case is high. As the result of these experiments, it is 
believed that there is no difference in the mechanism of exosmosis and endos- 
mosis of water, except that the driving force of osmotic pressure is exerted 
in opposite directions in the two cases. 





SOCIETY TRANSACTIONS 495 


Errect OF SALT CONCENTRATION OF THE MEDIUM ON THE RATE oF OSMOSIS OF 
WatTeR THROUGH THE MEMBRANE OF LivinG CeLLs. BALDWIN LucKE and 
Morton McCurcHeon, University of Pennsylvania, and the Marine Bio- 
logical Laboratory, Woods Hole, Mass. 


Of the external factors that affect the rate of osmosis in living cells, 
temperature has been discussed previously. The second factor, which is the 
subject of this communication, is the osmotic pressure of the medium. When 
the unfertilized egg of the sea urchin is allowed to swell in hypotonic sea water 
or to shrink in hypertonic, the rate has been found to be proportional to the 
amount of water which will pass the membrane before the cells reach osmotic 
equilibrium with the medium; or, * = k (a-x), when a is the total volume 
of water entering or leaving the cell, + the amount that has already passed 
the membrane at time t, and k is the velocity. The value of k was found to 
decrease as the osmotic pressure of the medium is lowered; that is, the lower 
the osmotic pressure of the medium, the longer it takes the cell to swell 
halfway from its original volume to its final volume at equilibrium. In order 
to reach an understanding of this relation, it was necessary to study a wide 
range of concentrations of the medium — from 20 per cent sea water (20 parts 
of sea water to 80 parts of distilled water) up to 125 per cent (sea water 
evaporated to four-fifths of its original volume). In the lower concentration, 
the velocity constants were determined by swelling experiments, while for 
higher concentrations the cells were first allowed to swell in dilute solutions 
and then to shrink in more concentrated solutions, k being determined for 
shrinking. This procedure was justified by the experiments reported in the 
preceding abstract, in which it was shown that the velocity constant for swell- 
ing and shrinking is the same at a given temperature, provided that the 
concentration of the medium is the same. When the velocity constants are 
plotted against the concentration of the medium, an S-shapéd curve is obtained. 
At 15 degrees, k is over ten times as great in 125 per cent sea water as in 
20 per cent. This relation points to some factor modifying the ordinary laws 
of diffusion. It is believed that this factor is a change in permeability of the 
membrane to water, this permeability being apparently low in dilute solutions 
and higher in concentrated ones. A hypothesis is offered of the structure of 
the cell membrane that appears to account for this behavior. It is suggested 
that diffusion occurs through the pores of a partially hydrated gel which is 
permeated by the medium and in osmotic equilibrium with it. When the 
solution is diluted, the gel takes up water from it and swells, so narrowing 
the pores, while the reverse process occurs when a more concentrated medium 
is used. The egg of the sea urchin has proved to be an excellent natural 
osmometer which presents many advantages over the artificial osmometers 
ordinarily employed. By its use, we have obtained data on rates of osmosis 
from which deductions can be made on the mechanism of osmosis, on the laws 
governing diffusion of water and on the nature of cell membranes. 


FURTHER OBSERVATIONS IN EXPERIMENTAL Nepuritis. J. Loescu, Morris- 
town, N. J. 


In experiments for the production of certain lesions of the kidney associated 
with hypertension, the difficulty of obtaining frequent blood pressure readings 
without disturbance of the animals has been overcome by the use of the simple 
manometer method described by Allen. The other difficulty, limitation of the 
injury to the kidneys, has been overcome by subjecting the kidneys to repeated 
ischemia by clamping the renal vessels. In some cases both kidneys were first 
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transplanted into the skin, in others one kidney was transplanted and later the 
other was removed. In this way the renal circulation could be cut off by 
long rubber-covered clamps applied to the renal vessels at any time and 
without any other appreciable disturbance of the animal. During an interval 
of at least six months between the preparatory operations and the actual clamp- 
ing experiments, the animals were kept in good condition on liberal mixed 
diet, and any animals showing impairment of function in the kidneys were 
rejected. The ischemia of the kidneys was maintained for periods of ten 
minutes, increasing gradually up to thirty minutes every third or fourth day. 
Necrosis was never thus produced, and the various partial functions were 
surprisingly well preserved until after several clampings a week or two apart. 
The chief results may be summarized as follows: 


1. Injuries of the kidneys alone by means of ischemia give rise to hyper- 
tension, the increase of pressure amounting to from 16 to 46 mm. in dogs with 
one kidney and to from 36 to 64 mm. in dogs with two kidneys. 

2. The increase of blood pressure is caused by: (a) changes in the kidneys 
themselves, and (b) by an extrarenal factor, which, however, is secondary to 
the renal disturbance. 

3. The degree of elevation of pressure is governed by the changes in number 
and caliber of the renal vessels, and also by a functional factor which is 
demonstrably connected with the salt metabolism. 

4. The functional capacity of the kidney is determined largely by the 
quantity of parenchyma present. Under practically identical conditions of 
diet and ischemia, the dogs with one kidney die of uremia, while those with 
two kidneys show only slight elevation of urea in the blood. 

5. Microscopically, the kidneys show the effects of irritation in the form 
of cell proliferations in the capsules and tufts of the glomeruli, and the effects 
of circulatory disttirbance in the form of necrosis with consequent inflam- 
mation. Overgrowth of connective tissue and atrophy of the glomeruli leads 
to a final stage of hyaline degeneration. 

6. The small blood vessels show thickening of the walls, up to complete 
obliteration. 

7. The tubules show desquamation, necrosis and flattening of the lining 
epithelium. 


An EXPERIMENTAL Stupy OF THE ACTION OF LEAD ON THE KIDNEY. SLAVKO 
Pejyicu, University of Michigan. 


ANATOMIC CHANGES IN THE KIDNEYS oF RaAssits FoLLowiInG ADMINISTRATION 
OF MERBAPHEN AND SopruM MERCURISALICYLALLYLAMIDOACETATE. STANLEY 
P. RermMANN and F. WINKELMANN, Lankenau Hospital, Philadelphia. 


Merbaphen, first used as an antisyphilitic measure, was found to possess 
marked diuretic properties. Certain disadvantages led to the production oi 
sodium mercurisalicylallylamidoacetate, which contains approximately the same 
amount of mercury, 35 per cent, but is apparently less toxic. The chief mode 
of action of both is a water and salt diuresis, both probably caused by action 
on the tissues and the kidneys. Since both drugs contain mercury, they must 
be administered with caution; the field of usefulness is in cardiac edema with 
minor changes in the kidneys. Chemical studies can be found in the literature. 
Since no patient with severe cardiac decompensation and edema has normal 
kidneys, the drugs sometimes do considerable damage. Apparently, instead of 
being immediately excreted, they are retained and produce salivation and bloody 
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diarrhea. Rapid death has occurred in several instances. Since all of this 
is in the literature, and since we have had several experiences with salivation 
and diarrhea, but not of death, we think it wise to emphasize the toxicity of 
sodium mercurisalicylallylamidoacetate. Given to rabbits, it produces a typical 
mercurial tubular nephritis with necrosis, disintegration and calcification in the 
tubules, especially the convoluted tubules and the ascending limbs of Henle’s 
loop. The changes begin on the second or third day, and rabbits were killed 
at daily intervals until they died from an overdose in from eight to ten days, 
or were killed at the end of that time to study the changes. Primary functional 
examinations determined the intactness of the kidneys of the animals, and 
a larger dose by about three to four times, (1 cc. is the dose for a human 
being) was given on the assumption that those individuals who receive 1 cc. 
of the solution as prepared commercially, in reality receive considerably more, 
because of the damage already present in their kidneys. The drug must be 
administered with great caution. In well selected cases it has an amazing 
influence on diuresis and thus on the relief of edema. 


EXPERIMENTAL EDEMA AS AN Arp TO Microscopic Stupies. SAMUEL R. Hay- 
THORN, University of Pittsburgh. 


Several methods of superimposing edema and serous exudates on other 
experimental lesions are reported. With the additional aid of special stains, 
several interesting observations were made possible by these methods on phago- 
cytosis of pigments, early tubercles, encapsulation of tubercles and formation 
of giant cells. 


CHOLESTEROL CHANGES IN CHRONIC NEPHRITIS WITH AND WITHOUT EDEMA. 
Francis D. Murpnuy, Milwaukee. 


The elevation of the blood cholesterol in certain types of chronic nephritis 
has been the subject of investigation for the past fifteen years. In so-called 
chronic parenchymatous nephritis and especially in the type known as pure 
lipoid nephrosis, a hypercholesterolemia is common (Strauss, Stepp, Fahr, 
Kollert, Daniels and others). Concerning the existence of the doubly refracting 
lipoids in the urine and tubular epithelium of patients with nephritis the 
information is less positive, although in 1902, Kaiserling and Orgler demon- 
strated doubly refracting lipoids in the urine in so-called myelin kidney. Aschoff 
and Adami established the fact that this doubly refracting substance was 
cholesterol ester. Experimentally Chalatow, Weltmann, Biach and Gench and 
others were able to produce a hypercholesterolemia by feeding cholesterol to 
rabbits, but infiltration of tubular cells developed only after the cells had been 
previously injured. Dewey produced changes in kidneys in rabbits similar to 
those of the large white kidney in man by injecting cholesterol intraperitoneally 
and intravenously. She found a definite selective localization of the lipoids 
in the tubules. Lowenthal found a parallelism between the hypercholesterolemia 
and the degree of edema. By feeding rabbits cholesterol he produced a hyper- 
cholesterolemia and a lesion similar to lipoid nephrosis in man. Edema was 
not produced, and he did not determine whether hydremia existed. Twenty- 
five patients with chronic glomerular nephritis were studied; fourteen were 
edematous, and eleven were not. The blood cholesterol was determined, the 
urine examined for doubly refracting lipoids, as was the tissue of the kidney 
in those patients who came to autopsy (fourteen of the seventeen who died). 
No case of pure lipoid nephrosis is included; all were types of chronic diffuse 
glomerular nephritis. The patients with edema frequently, but not invariably, 
had hypercholesterolemia and usually doubly refracting lipoids in the urinary 
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sediment. Without exception the patients with edema (of renal type) examined 
at post mortem had, in addition to diseased tubular epithelial cells, deposits of 
doubly refracting lipoids in the cells. The patients that were free from edema 
usually had no hypercholesterolemia or doubly refracting lipoids in the urine. 
After death in such cases, disease was always present in the tubular cells, 
but no doubly refracting lipoids were found in the epithelium. 

While the substances referred to as doubly refracting lipoids also took the 
usual fat stains, they are considered cholesterol esters because of their double 
refracting quality. It is known that there are other tests useful in differentiating 
cholesterol esters from neutral fats, and the complete histochemical analysis 
of the lipoid substances referred to will be the subject of a future report. 

An analysis of the cases indicates that the blood cholesterol is usually 
normal in the edema-free patients, while in patients with chronic nephritis and 
edema, hypercholesterolemia is common. 

One is led to conclude that it is neither the elevation of the blood cholesterol 
alone, nor the diseased tubular epithelial cells alone, that influences the 
mechanism of the production of edema, but the combination of diseased tubular 
cells and the presence in these cells of cholesterol esters, is the factor which 
seems connected with production of edema. 
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TuLsREMIA: CoMPARISON oF LESIONS IN MAN AND ANIMALS. G. R. CALLENDER, 
Washington, D. C. 


The animals in which the microscopic changes caused by artificial infec- 
tion with Bacillus tularense have been studied are the rabbit, guinea-pig, rat, 
mouse and opossum. The lesions in naturally infected animals have not been 
described microscopically, though the disease was first recognized in the ground 
squirrel of California and has been found most prevalent in wild rabbits. 
The lesions in man have been described from one case by Permar and briefly 
described by other authors. The earliest lesions in man are of the focal 
necrosis type, and relatively little tissue resistance is present. A cellular 
resistance to the invasion is quickly developed, however. It is characterized 
by proliferation ‘of endothelial cells, the formation of multinucleated syncytial 
masses, fibroblastic increase and lymphatic infiltration occurring in the order 
named. The longer the duration of the disease, the more rapidly do fibroblasts 
proliferate in an attempt to wall off and obliterate the lesion. 

When the focal lesions are disseminated, in man the process is pyemic, 
affecting particularly the lungs, liver, spleen and lymph nodes. In such cases 
one finds both early and late lesions, the early ones showing little more than 
focal necroses with leukocytic infiltration, the oldér ones more or less fibrosis. 
While tularemia per se undoubtedly has some mortality, many of the patients 
die from secondary infectious processes originating in the local lesion or from 
acute respiratory infection. 

The experimental animals so far worked with are much less resistant than 
man to the progress of the infection. The mouse shows practically no resistance, 
and the parenchymatous organs, particularly the liver and spleen, are intensely 
affected. The rat and opossum are somewhat more resistant, as is true of the 
rabbit and guinea-pig. Lesions in the spleen in the guinea-pig show a fairly 
close resemblance to the early lesions seen in man. 
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Tue DissoctaTion or Bactttus Sustizis. M. H. Soute, University of Michigan. 


From cultures of Bacillus subtilis (some of which were from single cell 
isolations) at least three types of organisms were isolated: the normal or S 
form, which is equivalent to that first described by Ehrenberg and later by 
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Cohn, Koch and others; an R or resistant form, which varies morphologically 
and culturally from the classical type and which has not been found adequately 
described in the literature, and a P or intermediate form, which varies 
morphologically and culturally from the S and R types and which has not 
been previously described. In broth the R strain produced nonmotile filaments, 
which often attain a length of 200 microns and which rapidly agglutinate 
with the formation of a flocculent precipitate. The surface colonies on agar 
are somewhat irregular and flat, with cuneate surfaces which sparkle by oblique 
transmitted light. Microscopically, these colonies cannot be differentiated 
from anthrax. This form does not liquefy gelatin as rapidly as does the 
normal type; the colonies on gelatin are composed of twisted filaments and 
characterized by edges that are curled under. The P type does not grow in 
liquid mediums. Many attempts have been made to obtain broth cultures, but 
to date all efforts have been unsuccessful. To obtain serial cultures from agar 
plate to agar plate, it is absolutely necessary to use salt solution or distilled 
water in taking up the material from a colony to get the subcultures. The 
surface colonies on agar are flat, colorless and practically invisible. Under 
the low power objective, the colonies have a somewhat coccleate appearance. 
This form does not liquefy gelatin; the germs occur typically in pairs and are 
actively motile, and the individual bacilli are lance-shaped. 

Biochemically, the S and R forms have been found identical in their reac- 
tions. There is no difference in the production of spores by these two forms; 
spores have not been observed, however, in cultures of the P type. 

Large volumes of fluid medium inoculated with the S type result in the 
production of R forms in proportion to the quantity of medium and the 
interval of active growth. Washed cells suspended in salt solution or in 
distilled water do not dissociate, and spores kept under these conditions fix 
their own correlated vegetative types. The S type may be produced from R 
strains by inoculating large volumes of fluid medium, but the percentage of 
S forms obtained from R types is much smaller than the percentage of R forms 
produced from §S strains under the same conditions. The R form thus seems 
to be the stable form. The S form is more strongly antigenic. Immune serum 
has a marked dissociating power on its homologous germ and a stabilizing 
action on the opposite form. By the incorporation of S or R immune serums 
in fluid medium, R forms can be obtained from S forms, and S from R, 
respectively. The P type can be isolated from cultures of the R or S type 
which are undergoing rapid dissociation, and is apparently an intermediate 
form between the R and the S types, with a marked tendency to dissociate into 
the R type. 

In addition to pure laboratory cultures, recently isolated strains from hay 
infusions, air, water and milk have been studied. Both the S and R forms 
have been obtained from the above sources, but the P type has been isolated 
only from pure cultures undergoing rapid dissociation. 


BACTERIAL VARIATION. L. T. Wesster, Rockefeller Institute. 


OccurRRENCE OF PARALYTIC PHENOMENA IN Raspits INFECTED wiITH TRYPANOSOMA 
GAMBIENSE. LoutsE Pearce, Rockefeller Institute. 


The experimental infection produced by two strains of Trypanosoma gam- 
biense isolated in November, 1925, differs in several important respects from 
that commonly observed. In the first place, the successful transmission of the 
organisms from the patients to laboratory animals and their maintenance by 
serial passage was accomplished only by the use of the rabbit and the intra- 
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testicular route of inoculation. Second, the virulence of the strains is usually 
low. This is shown by the greatly prolonged incubation period—in one 
instance sixteen months —and furthermore, by the extended duration of life. 
A number of rabbits have lived from thirteen to eighteen months after inocula- 
tion. The inflammatory lesions of the skin and mucous membranes so fre- 
quently seen in trypanosomiasis of the rabbit are uncommon with these strains. 

The most striking feature of the infection is the frequent occurrence oi 
paralysis of the hind quarters; it has developed in 70 per cent of the animals. 
The condition begins, on an average, six months after inoculation, with weak- 
ness of one or both hind legs and may progress to complete incapacity of move- 
ment. In pronounced cases the knee and, to a less extent, the hip joints become 
extremely loose; the leg muscles may show more or less wasting and flaccidity, 
and the knee jerks cannot be elicited. Superficial ulcerations of the skin over 
the buttocks and about the anal region have eventually occurred in certain 
instances. Incontinence of urine has occasionally been observed, and at autopsy, 
marked distension of the bladder with retention of urine is not infrequently 
seen. It is important to note that this paralytic condition is not associated 
with the terminal stages of the infection, but that it occurs and progresses 
while the general physical state of the animal is excellent. 

Histologically, a degeneration of the posterior columns of the spinal cord 
has been regularly demonstrated by the use of the Herxheimer and Spielmeyer 
stains, and it is apparently most marked in the lumbar and sacral regions. In 
some cases, degenerations of the lateral and anterior columns are also seen. 
There is a small round cell infiltration of the posterior ganglia and nerve 
roots which tends toward a perivascular arrangement, the number of ganglion 
cells appears to be reduced, and varying degrees of a subacute or chronic inflam- 
mation of the meninges (cord and ganglia) have been observed. 

The available evidence indicates that the production of lesions of the central 
nervous system by these two strains of Tr. gambiense is due to their low 
virulence. 


FurTHER OBSERVATIONS IN Nonspeciric Immunity. Pau. F. CLark, University 
of Wisconsin. 


Tue Errect or Deep RoENTGEN-RAy IRRADIATION ON THE CARDIAC CONDUCTION 
Apparatus. F. W. Hartman, Ford Hospital, Detroit. 


Muscite Hemoctopin In HuMAN MATERIAL AT Autopsy. W. W. Woopnrurr, 
University of Rochester. 


A method is outlined for the extraction of muscle hemoglobin from human 
autopsy material which is comparatively free from blood hemoglobin. It is 
believed that the values found are accurate within from 5 to 10 per cent. The 
actual values varied from 400 to 1,100 mg. of muscle hemoglobin per hundred 
grams of muscle. There was no apparent relationship to age. 


Bioop HEMOGLOBIN PRODUCTION AND CONSERVATION IN SEVERE EXPERIMENTAL 
AnemiA. F. S. Rosscuert-Ropsins and G. H. Wuirpre, University of 
Rochester. 


The influence of various forms of hemoglobin in the regeneration of blood 
in severe secondary experimental anemia was studied. Fresh red cells and 
dried red cells, as well as a blood paste (commercial product) have been 
added to a basal ration of a bread mixture and fed to anemic dogs. For 
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intravenous and intraperitoneal administration red cells of dog blood were 
washed with salt solution and laked with distilled water. The stroma was 
removed; the cells were made isotonic and injected daily into the jugular 
vein or peritoneum. Hemoglobin when fed in these forms resulted in a utiliza- 
tion of from 6 to 17 per cent of the amount given. Following both intravenous 
and intraperitoneal injections from 80 to 90 per cent of the pigment was utilized 
in the formation of red cells and hemoglobin. The authors believe that these 
experiments demonstrate the ability of the animal body to conserve and utilize 
again certain products of hemoglobin in severe secondary experimental anemia. 


QUANTITATIVE DETERMINATION OF IRON IN Tissues. R. P. Kennepy, University 
of Rochester. 


The small amount of iron that is contained in the animal organism pre- 
cludes the use of the well known volumetric or gravimetric methods. The 
method proposed is a simplification of the colorimetric methods hitherto sug- 
gested and in summary constitutes digesting about 1 Gm. of material in a 
mixture of sulphuric and perchleric acids. After diluting to a known volume, 
an aliquot portion is treated with a concentrated sodium sulphocyanate solu- 
tion and the resulting ferric sulphocyanate is extracted with amyl alcohol. The 
alcoholic solution is compared in a colorimeter with a similar solution developed 
from a known amount of iron. Data are presented showing comparative 
analyses done on blood solutions by three methods: the oxygen capacity, 
spectophotometric and iron methods. The average deviation of the iron found 
from 0.334 per cent (the theoretical percentage of iron in hemoglobin) is 
18 per cent. The method is applicable to tissues as a means of studying 
accurately the distribution of iron in the organism. 


Does SPLENECTOMY INFLUENCE THE CALCIUM CONTENT OF THE BLoop? E. B. 
KruMBHAAR, University of Pennsylvania. 


Following a report that splenectomy was followed by a marked decrease 
in blood calcium, two Airedale bitches, about two years old (full sisters), were 
splenectomized after complete blood counts and estimations of serum calcium 
(Clark and Collip’s method) had been made. While the usual leukocytosis, 
thrombocytosis, slight anemia and definitely increased resistance of erythrocytes 
to hypotonic salt solution was found, no significant changes in either serum 
calcium or phosphates were found, though a drop in calcium beyond the limits 
of error of the method was observed. Thus the presplenectomy calcium figures 
were: Dog. 1, 12.1 mg.; Dog 2, 13.6 mg. One day later: 11.3 and 12.7 mg.; 
two days: 11.3 and 11.9 mg.; five days, 13 and 12 mg. (both wounds open) ; 
fourteen days, 11.8 and 11.5 mg.; twenty-eight days; 12.9 and 12.5 mg.; two 
months, 11.9 and 12.1 mg.; six months, (summer, fasting twenty-four hours) 
9.3 and 9.2 mg.; one year, 10.3 and 11.0 mg. 





fips a2 joie IIE Tce 
. Bo ISO 


pers aee cavers ers oe 


a 


Sit SERS s 
> Ee ee 


<p. 


Book Reviews 


An INTRODUCTION TO THE StupyY oF EXPERIMENTAL Mepicine. By CLAupDE 
BernarD. Translated by Henry Copley Greene, A.M. With an Introduc- 
tion by Lawrence J. Henderson, Professor of Biological Chemistry, Harvard 
University. Price, $3. Pp. 226. New York: The Macmillan Company, 1927. 


This book was first published in 1865. Claude Bernard was then 52 years 
of age and had been completely absorbed in the experiments that led to his 
great discoveries. A severe illness resembling in many features appendicitis, had 
enforced on him a prolonged period of isolation and physical rest, and during that 
time he elaborated leisurely his matured thoughts and convictions about the experi- 
mental method as applied to physiology and medicine. The book was received with 
admiration mingled with surprise because of the unexpectedly marvelous art with 
which the importance of the experimental method was set forth and its rules for- 
mulated. The book has been reprinted in French, but this is the first time that it is 
given a special introduction to a new audience through an English transla- 
tion. To speculate on the cause of the delay of translation would be interesting, 
but of little if any use. It may be noted, however, that contemporary dis- 
coveries, mainly by Pasteur, for a time at least diverted attention and interest 
from general experimental medicine to the intensive study by new technical 
methods of infection, microbes and immunity. Consequently, the appearance 
of this translation after sixty-two years may be Icoked on as the outcome of 
an increasing interest in experimental medicine and as a surer recognition of 
the fundamental value of the book as a guide and stimulus to the experimental 
method; or the delay may be regarded as signifying that when all is said, 
Claude Bernard was at least a half a century ahead of his time. 

Lawrence J. Henderson contributes an analytic introduction of special 
interest; then there is a short but highly significant account of Claude Bernard 
by his pupil and successor at the Sorbonne, Paul Bert, dated Feb. 12, 1878, 
hence written shortly after the master’s death. The book itself consists of 
a preface and three parts. The object of the book is practical, namely, to 
aid in conserving health and in curing disease by placing medicine under the 
domain of the experimental method. The first part considers experimental 
reasoning in two chapters: on observation and experiment and on the a priori 
idea and doubt in experimental reasoning. Unfortunately, “no rules can be 
given for bringing to birth in the brain a correct and fertile idea that may 
be a sort of intuitive anticipation of successful research. The idea once set 
forth, we can only explain how to submit it to the definite precepts and precise 
rules of logic from which no experimenter may depart; but its appearance is 
wholly spontaneous, and its nature is wholly individual.” 

“The experimenter puts questions to nature; but as soon as she speaks, 
he must hold his peace; he must note her answers; hear her out and in every 
case accept her decision. 

“Nothing is accidental, and what seems to us accident is only an unknown 
fact whose explanation may furnish the occasion for a more or less important 
discovery.” 

In the second part, experimentation with living beings is discussed under 
experimental considerations common to living things and to inorganic bodies 
and then under considerations peculiar to living bodies. Claude Bernard had 
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an immovable confidence in the explainability of vital phenomena and pro- 
claimed that the same method whose laws lead to certainty in the sciences 
of dead matter have equal authority in the sciences of living beings. 


“We must therefore, in my opinion, stop differentiating the phenomena of 
living bodies from those of inorganic bodies, by a distinction based on our 
ability to know the nature of the former and our inability to know the latter. 
The truth is that the nature or very essence of phenomena, whether vital or 
mineral, will always remain unknown.” 

In the third part, he deals with applications of the experimental method 
to the study of vital phenomena, presenting examples from his own work in 
experimental physiologic investigation and experimental physiologic criticism, 
discussing also investigation and criticism as applied to experimental medicine 
and philosophic obstacles encountered by experimental medicine. 


“Medicine necessarily begins with clinics, since they determine and define 
the objects of medicine, i. e., the medical problem; but while they are the 
physician’s first study, clinics are not the foundation of scientific medicine; 
physiology is the foundation of scientific medicine because it must yield the 
explanation of morbid phenomena by showing their relations to the normal 
state. 

A physician should not hold to anatomical pathology alone, to explain the 
disease; he starts from observation of the patient and later explains the 
disease by physiology with the help of pathological anatomy and all the allied 
sciences used by investigators of biological phenomena.” 


“I deem it highly important to guide the minds of students early toward 
experimental science, by making them understand what develops in the labora- 
tories, instead of leaving them to believe that it awaits them in books or in 
the interpretation of ancient writings.” 

The author thus gives an honest and successful and illuminating analysis 
of himself at work. He illustrates the experimental study of vital phenomena 
by examples from his own work. He describes instances in which the starting 
point of his experiments was an observation from which he passed by experi- 
ment after experiment to new facts and ideas (significance of acid urine in 
the fasting rabbit, discoveries of fat-splitting action of pancreatic juice, of 
the achon of curare, of the mechanism of carbon monoxide poisoning), and then his 
experiments, based on an erroneous hypothesis, that finally led to the discovery 
of glycogenesis in the liver. “When we meet a fact which contradicts a pre- 
vailing theory, we must accept the fact and abandon the theory, even when 
the theory is supported by great names and generally accepted.” 

The translation runs smoothly, and the original meaning seems to come 
out clearly. The style is clear, forceful and direct, and many choice passages occur ; 
for example, “Those who do not know the torment of the unknown cannot 
have the joy of discovery which is certainly the liveliest that the mind of man 
can ever feel.” 

A spirit of honesty, modesty, calm frankness and good sense prevails 
throughout. The book should be studied by all who are interested in the 
advancement of medical science. It is one of the most instructive, stimulating 
and inspiring books that the investigator, young or old, can read. It is the 
law and the gospel of experimental medicine. It was a happy idea indeed 
that led to this translation because it will have a far-reaching influence now 
that medicine in our country is definitely entering on the experimental stage. 


“Medicine is destined, then, to get away from empiricism little by little; 
like all other sciences, it will get away by the scientific method. This 
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deep conviction sustains and guides my scientific life. I am deaf to the physi- 
cians who ask us to explain measles and scarlet fever experimentally, and 
who believe they can find in them an argument against using the experimental 
method. These discouraging, negative objections generally come from sys- 
tematic or lazy minds that prefer resting on their systems or sleeping in the 
dark, to working and making an effort to get away. The different branches 
of physico-chemical science were elucidated only gradually, step by step, by 
the experimental method, and they still have today obscure parts which we 
are studying with the help of the same method. In spite of all the obstacles 
that it meets, medicine will follow the same course; it will follow it neces- 
sarily. In extolling the introduction of the experimental method into medi- 
cine, I am therefore only trying to guide men’s minds toward a goal that 
science is instinctively and unconsciously pursuing —a goal that it will more 
quickly and certainly reach if it can succeed in seeing it clearly. Time will 
then do the rest. Of course, we shall not see scientific medicine blossoming 
in our day, but that is man’s lot; those who sow and laboriously cultivate 
the field of science are not also destined to reap the harvest.” 


Die MorpHo.ocie pER MISSBILDUNGEN DES MENSCHEN UND DER TieERE. Ein 
Hand- und Lehrbuch fiir Morphologen, Physiologen, Praktische Aerzte und 
Studierende, unter Mitwirkung zahlreicher Fachgenossen, begriindet von 
Weil and Prof. Dr. Ernst Schwalbe. Herausgegeben von Dr. G. B. 
Gruber, O. Oe Professor der Pathologischen Anatomie an der Universitat 
Innsbruck. II. Teil: Die Einzelmissbildungen XII. Lieferung, 3. Abteilung, 
1.-3. Kapitel: Die Missbildungen der Muskelsystems (ausschliesslich des 
Zwerchfells) von Dr. A. Binder, Pforzheim. Die Missbildungen des 
Zwerchfells, von Prof. Dr. G. B. Gruber, Innsbruck. Dis Missbildungen 
der Harnorgane, von Prof. Dr. G. B. Gruber, Innsbruck, mit einem Bildniss 
und einem Einleitenden Gedenkwort an Ernst Schwalbe von Geh. Prof. 
Dr. Paul Ernst, Heidelberg, mit 1 Titelbild und 252 Abbildungen im Text. 
Paper. Price, 20 marks. Pp. 374. Jena: Gustav Fischer, 1927. 


In the chapter on “Monstrosities and Abnormalities” in the late J. George 
Adami’s “Principles of Pathology” there is the following statement: “There 
is at the present time in the process of publication what promises to be the 
leading work upon the subject, judging from the two sections that have thus 
far appeared, viz., Schwalbe’s Morphologie der Missbildungen (Jena, Fischer, 
1906 and 1907).” Prof. Adami’s expectations have been amply fulfilled, and 
Schwalbe’s great work merits a place in every medical reference library. The 
work is appearing in sections, written by various authors. The most important 
subjects covered up to the present time are: general teratology, deduplications, 
external malformations; malformations of the nervous system, of the female 
genitalia, of the ear, skin, respiratory structures, heart, great vessels, teeth, 
head, locomotor system; tissue malformation (neoplastic-like malformations ) 
and postfetal developmental disturbances. The present section deals with mal- 
formations of the muscles (by A. Binder) ; the malformations of the diaphragm 
(by B. Gruber), and the malformations of the urinary system (by B. Gruber). 

The present section also contains a memoir and portrait of the late Prof. 
Ernst Schnable, written by Prof. Paul Ernst. The subjects discussed are treated 
in considerable detail, and are well illustrated. There is a full bibliography, 
and many references are made to recent English and American literature. 

The reviewer was particularly interested in the chapter on the diaphragm 
(pp. 81 to 156). This important muscle has, until the present time, scarcely 
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received the attention merited. The scope of the work in general may be 
indicated by citing the subject matter covered in this chapter: normal develop- 
ment, normal anatomy, variations, comparative anatomy, disturbances of the 
anlage and closure (partial defects), herniation of the diaphragm, diverticula- 
tion, eventration and dystopsia of the diaphragm. There are 200 references to 
this chapter, and 52 illustrations. 

Schwalbe’s work is just what its title indicates “a Handbook for Morpho- 
logists, physiologists, practising physicians and students.” It is probably the 
best reference book on this subject. 


SoctaL Factors IN MepricaL Procress. By Bernuarp J. Stern, Pu.D. Price, 
$2.25. Pp. 136. New York: Columbia University Press, 1927. 


How and why are innovations in medicine resisted? To what extent are 
discoveries inevitable or dependent on the individual work of gifted persons? 
These are the main questions discussed in this book by a student of sociology 
with special interest in the dynamics of cultural progress. After a general 
discussion of the factors — psychologic, cultural, mechanical and personal — 
that retard the diffusion of innovations and of conservatism as it operates in 
medicine, the author presents brief reviews of the opposition to dissection, 
to Harvey’s discovery of the circulation of the blood, to Auenbrugger’s method 
of percussion, to vaccination, to the contagious theory of puerperal fever as 
advanced by Holmes and by Semmelweis, to the discoveries of Pasteur and to 
antisepsis and asepsis. The causes of opposition to these specific innovations 
are analyzed critically, and the réle of the various factors in the opposition 
is evaluated in each instance. The second part deals with the nature of medical 
progress, and here the emphasis is placed on the dependence of a discovery 
on the existing knowledge. “At approximately the same time men make the 
same discoveries and inventions in medicine independently of one another, 
because the existing culture contains the elements necessary for the invention.” 
To illustrate this statement there is appended a list, covering several pages, 
of multiple more or less simultaneous discoveries and innovations in medicine. 
There are several errors in this list, particularly in the spelling of proper 
names. The book, though brief and rather sketchy, is interesting and well 
worth reading. 
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